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F1G. 1. HORIZONTAL SECTION OF THE RigHT EYE. (Landois.)

a,Cornea ; &, conjunctiva; ¢,sclerotic; &, anterior chamber containing the agueous humor ;
e, iris: g, pupil ; g, posterior chamber; /, Petit’s canal; 7, ciliary muscle; &, corneo-
scleral limit : #,canal of Sehlemm ; s, choroid ; #,vetina; o, vitreous humor; Ne, optic
nerve: g, nerve-sheaths ; p, nerve-fibres; /, lamina cribrosa. The line, O A, indicates
the optic axis ; & », the axis of vision; », the position of the fovea centralis.



87509

A COMPEND

OF THE

DISEASES OF THE EYE;

INCLUDING

REFRACTION AND SURGICAL
OPERATIONS.

BY

. WEBSTER FOX, M. D,

OPHTHALMIC SURGEON TO THE GERMANTOWN HOSPITAL, LATE CLINICAL ASSISTANT
OPHTHALMOLOGICAL DEPARTMENT,; JEFFERS0ON MEDICAL COLLEGE HOSFITAL

LATE CLINICAL ASSISTANT, MOORFIELDS, LONDOMN, ETC,, ETC.,

AND

GEO. M. GOULD, M. D,

OPHTHALMIC SURGEON PHILADELPHIA HOSPITAL; EDITOR OF

il

““A NEW MEDICAL DICTIONARY," ETC., ETC.

SECOND EDITION, EEVISED AND ENLARGED.
WITH 71 ILLUSTRATIONS.

EDINBURGH AND LONDON :

YOUNG J. PENTLAND.
1892.






|
1 1 ] { ) [y :
¥ =T 5 L i TE 0 10 F T










PREFACE TO THE FIRST EDITION.

It is needless to say the present little work aims at no exhaustive treat-
ment of any branch of the subject, and is not designed for specialists. It
has in view two definite and modest purposes: First, to supply the medical
undergraduate with the most noteworthy points concerning the diagnosis
and treatment of ocular disorders, whether pathological or refractive.
Many an earnest student has felt the desire to see around and over the sub-
ject—sich orientiren, as the Germans happily phrase it—but has been
appalled at the task when he saw the books required to give him this over-
look. Heretofore, no single concise account has been offered him within
the covers of a small volume, of the leading facts relating to the refraction,
diseases, and surgery of the eye.

Our second object has been to give the busy general practitioner, who
has never considered the importance of this knowledge to himself, or has
relied upon his neighbor, the oculist, to do all such work for his patients,
a few outlines of the science. Were he, even to a limited extent, master
of such outlines, his patients would often be spared much suffering and
himself much chagrin.

In the endeavor and necessity to compass a résumé of the subject within
certain limits, logical sequence and connections have often had to be
sacrificed, results stated with no showing of reasons and preliminary steps;
authorities left out, and omissions made, without excuse. Among the
latter that are most noticeable, the whole question of Pathological Anatomy
may be remarked. But those who may feel like criticising such neglect,
will not be they who regret it, since any who might make use of such

knowledge would have already gone far beyond our insignificant ten line

condensations.
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A COMPEND
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THE DISEASES AND REFRACTION
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PART.
REFRACTION OF THE EYE.

Anatomy of the Eye.—It is, of course, unnecessary to say that all
proper treatment of the refractive errors, or of the diseases, of the eye, pre-
supposes and demands a knowledge of its anatomy. Want of space com-
pels us to omit a preliminary sketch of these details, and this is the less
reprehensible because such an abstract already exists in the Quiz-Com-
pend on Anatomy issued by the same publishers as is this volume; the
student is therefore referred to that for a statement of the main facts of the

anatomy of the orbital bones, the ocular muscles, and the structures of the
globe itself.

Résumé of Optical Principles.—Light and color, properly speaking,
do not exist outside of the mind; they are sensations, creations by the
brain upon its receipt of optic nerve messages from the retina. It is also
more than probable that the neural vibration itself is not directly connected
with the purely physical stimulus, but is the result of a molecular activity
aroused by that stimulus in an intermediate receptive substance, We
thus see that there are several transmutations of force between the external
visible object and the phenomenon of consciousness we call light, but to
avoid circumlocution we all speak of the physical cause of light as light
itself, though, scientifically speaking, we are well aware of the absurdity.

The molecules or atoms of a body, so long as that body is of a tempera-
B 9




10 REFRACTION OF THE EYE,

ture below 525° C., have only that amplitude and rapidity of vibration
which induce in the ether pressing about them the ethereal wave motion
we call radiant heat; that is, the ethereal oscillations are of a lesser fre-
quency than 392 millions of millions per second. So soon as the temper-
ature of a body rises above 525° C., it becomes (in the dark) visible, or self-
luminous; its wave frequency rises above that of the numbers given, and
we have the sensation red when looking upon it. 'With every increase of
heat the vibrations of its molecules increase their rates of movement till the
resultant ethereal movements reach a rapidity of arrival at the retina ex-
pressed by the figures 757,000,000,000,000. Above these frequencies we
know the ether vibrates in higher and higher numbers, but these quicker
movements produce no effect on the eye. The mind interprets as color
the different rates of frequency between the two before-mentioned limits,
and the combined effect of all frequencies (in the proportions furnished by
sunlight) produces the sensation of dazzling white. Common sunlight,
therefore, contains a mixture of all wave lengths and frequencies, including
the dark or Invisible Heat Rays, the Light Rays, and the Ultra- Violet or
Actinic Rays, as the upper invisible portion is called. Wave length, wave
frequency and wave refrangibility (the bending they undergo in passing
into a deriser medium) are all proportional to one another. The greater
the wave length the less both its frequency and its refrangibility. A
prism, or a diffraction grating, ranges the homogeneous rays, massed to-
gether in a compound ray of sunlight, in a band, according to their refran-
gibility ; this band, or ribbon of colors, is called the spectrum. By accu-
rately delimiting the colors produced we find that daylight is made up of
the following proportions of elemental colors: Red, 54 parts; orange-red,
140; orange, 80; orange-yellow, 114 ; yellow, 54; greenish-yellow, 206;
yellowish-green, 121; green, and blue-green, 134 cyan-blue, 32; blue,
40; ultramarine, and blue-violet, 20; violet, 5 ; total, 1000.

Again, all objects below a temperature of 525° C. become visible only by
reflected light, and the colors of these objects are such as they are, because
the light of day is partially absorbed by them and partially reflected. If
a body absorb the rays of that frequency producing a certain color, it is,
of course, not of that color, but appears of that tint which is produced by
the mixture of the reflected waves. The Fraunhofer lines of the spec-
trum are dark strie caused by the arrestation of rays of certain frequencies
by molecules in the sun’s atmosphere having the same vibrational
periods.

The following table gives the wave frequencies and corresponding
lengths of the chief Fraunhofer lines and colors of the visible spectrum :—
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Fregquencies—per sec. Lengths in Cm.
1ET, T s W el R S T e 305,000,000,000,000 Lo0ooTh0d
Centre-obxed, i s s s e A e L0000 TOR0
Tane B e ey SRS Trace 437,300,000,000,000 Joooob867
] LT 0] 5k Bt i e o e il s 457 5700, 000,000, 000 oooobsbz
Centre of orange-red . . . . . . 0 G et OO Joooobzob,
Centre of orange . . . . . . . . R R A LO0C050 72
T e, e e e e, 508,905,810,000,000 00005805
1B T D L S A s £10,604,000,000,000 Joooo588g
(Zentreaf orange-yellow S00vss | Bl Ta S s cocosB7g
e e oy e o e e e e ik o000 808
emtpe n pTean s e [ . JOO00527 T
] T e e i B 570 ,000,000,000,000 0000526q
TR s D Tk e e et | e e et S Looo05183
Centre o BInegreen 1o e e .oooo5082
Eemtneia ey = Bl e e 00004060
1LTH T e B e e 617,000,000,000,000 200004861
Eentreofiblus cri i e JOOO04732
Centre of vicletblie: e ol | oate R 00004383
FElne Grsl o R e 697,300,000,000,000 0004307
Centre ofipueendalet's oo vha s Ml sRE SRS T R LDO0D04050
LineFR 2 el St S 756,900,000,000,000 00003968
BT £ el S B e S 763, 600,000,000 ,000 .00003933

- = — — e —

These and all other wave frequencies pass through space at a common
speed, 186,680 miles per second. So long as light traverses a homogeneous
medium it proceeds in straight lines, but upon striking a (transparent)
medium of greater density—as, for instance, in passing from air into water
—it is deflected from its preceding course, as is shown in the accompanying
Figure 2, when Lhe incident ray E O, instead of proceeding to F, is bent out
of its course and takes the direction O W. Were the refracting medium
glass, the refraction of E O would be greater, represented by the course of
the line O G; were the medium diamond, for example, O D would be the
direction of the bended ray. Zlke angle of incidence is E O C, the angles
of refraction, WO C, GO C,D OC. The sine of the angle of incidence
e ¢/, bears a constant ratio to the sines of the angles of refraction v w0/,
£ g’y d d’, and this ratio is called the Index of Refraction. - For water,
this index is 1.336, 7. ¢., the sine ¢ ¢/ is to the sine w 2/ as 1.336 isto 1, or
about 114 to 1, or 4 to 3. The Index of Refraction of flint glass is about
1.6,0r 8 to 5; of diamond, 5 to 1.

It will be noticed the direction of the refracted ray always inclines
toward the“perpendicular, C C/, and this fact gives us the second of the




12 REFRACTION OF THE EYE.

two chief data we must have in order to understand what takes place when
a beam of light strikes a test lens, a spectacle glass, or the refractive media
of the eye. The beam is refracted toward the perpendicular to the plane
dividing the two different media, according to the angle of incidence and
the refractive index of the denser media. Upon emergence from the
denser into the rarer medium again,the ray once more takes up the
original direction, or pursues a line parallel, not identical, with its former
course. .

In passing through a prism of glass, we now see why the spectrum is
formed ; all the waves are bent toward the perpendicular, but in different

FiG. z.
[ &

degrees, according to the varying wave length (or kinetic energy) of the
component parts of the incident beam. This is illustrated by the annexed
Fig. 3.

The Lenses used in the correction of ocular refractive errors are

divisible into two classes :— .
1. Those with thin edges and thicker centres, which converge the rays,

called convex lenses; :
2. Those with thick edges and thinner centres, which scatter the rays—

concave lenses.
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Illustrations of these are given in Iig. 4.
The first class, Nos. I, 2, 3, are naturally called positive;
No. 1 is commonly spoken of as a plus spherical ;

the second,

Nos. 4, §, 0, negative.

FiG. 3-

No. 2, a plus cylinder; No. 4, a2 minus spherical; and No. 5, a minus

cylinder. Nos. 3 and 6 are not used in ophthalmic practice. Examina-
tion of these lenses in a test case shows at once the reason of the names,

FIG. 4.

LV

s

o
=

I 2z

spherical and cylinder, since the glasses may be supposed segments of such

forms.
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I'he best_ way to represent_the action of these lenses upon light is to
consider them as formed of a set of double
prisms, placed base to base in the convergent

Fic. 5.

lenses, and apex to apex in the divergent ones,
By applying the laws of refraction of light
already mentioned to these forms, we at once
perceive the rationale of their action. It is
evident from Fig. 5 that the incident rays
will be brought to a focus more speedily after
emerging from the positive spherical lens, if
the lens be thickened at the centre, or if the
Juxtaposed bases of the prisms be broadened.

The converse, of course, holds true of the scat-

tering power of the negative spherical lenses.

Cylindrical glasses follow the same law as spherical ones, but since they

have no curve parallel to their axes they cannot form images, only foci
of incident rays at right angles to the axis.

Fic. 6.

Action of a Biconvex Lens.—From a luminous point or body rays

of light issue in all directions; it is therefore plain that such rays are al-
ways divergent. For practical purposes, however, rays are called parallel,
coming from “an infinite distance,” if proceeding from a point twenty
feetaway. Such rays passed through a biconvex lens are converged to a point
called the Principal Focus of thatlens. If the object be a point situated
at a distance nearer than twenty feet, it is clear that the rays will be more
plainly divergent and will be brought to a focus at a point further from the
lens than the principal focus, while convergent rays will be focused within the
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principal focus. It follows as a corollary that rays from the principal i:H'l'.':I:IE
are rendered parallel by their passage through thelens, and rays from within
the distance of the principal focus emerge still divergent, while rays from
beyond the principal focus are rendered convergent. These definitions are
illustrated by Fig. 6. The axis ray, A A/, is unrefracted, while parallel
rays, @ a’, are brought to the principal focus, F/. Conversely, rays from
E’ are rendered parallel. Were @ o” convergent, their focus would evi-
dently be between O and F/. Were they divergent, but further from O
than F, their focus would be beyond F, etc.

Action of a Biconcave Lens.—Such a lens renders parallel rays
divergent, and the focus of their supposed prolongations backward is called
the l\:egﬂtivu Focus of the lens. Rays from the negative focus are rendered
still more divergent. See Fig. 7.

Refractive Indices of the Ocular Media ;: —

Of the Cornea . Cpb o e PSR i L Ly |
Of the Aqueous Humor . B s o TR
Average of the Lens . 5 S e ST A
O thed\ireans ST A UG sedianda Yo aneas #1033

Since the two surfaces of the cornea are parallel, its refractive power is
ignored, and for the sake of simplicity the refractive indices of all the media
are averaged, and we thus have what is called—

The Reduced Eye of Listing, wherein the two nodal and the two
principal points are merged respectively into one, the former placed 7.4969
mm, behind the cornea, and the latter 2.3448 mm. The common index
of refraction is taken at 1.3379 for the combined media.
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The Size of the Retinal Image is thus easy to calculate. 'We must
have the size of the object, and its distance from the nodal point : then it
will be the size of the object, p/us 15.1501 mm, (7. e., the distance of the
nodal point from the retina), and the whole divided by the distance of the

Fig. 8,

object from the eye, plus 7.4969 mm.,
(2. e., the distance of the nodal point
from the cornea). By referring to the
letters in Fig. 8 this would be expressed
by the formula—
ARG Kg .
fa4+ka
Accommodation.—It was evident

from our consideration of the action of

a biconvex lens that the position of the
focus was wholly dependent upon the
position of the visible object ; if this at
a point, say 20 feet away, brought the
rays together at the principal focus,
which for brevity's sake let us call the
retina, then, upon approaching the ob-
ject toward the lens or eye, the focus
would be formed at a point beyond the
retina. All this presupposes that the
refractive media of the eye is a rigid
system, incapable of changing its re-
fractive power. That the eye possesses
such a power, we, of course, know ;
we call it its accommodative power. Its
exercise consists in the contraction of
the ciliary muscle, which lessens the
tension of the suspensory ligament of
the lens, allowing the anterior surface
of the lens to advance by its own inher-
ent elastic power. In this way, by the
increased dimensions of the lens axis,
its refractive power is sufficiently height-
ened to overcome the greater diver-
gence of the rays, and their focus is still
kept at the same point—the retina

@ _as if they came from an “infinite

-

e w T o ot o oo it o n ) e o ST i B —" it il S e e
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distance.”” This elastic power of the lens is greatest in youth, and gradu-
ally grows less with advancing age, sothat the range of accommodation
decreases from childhood to about seventy years of age, when it becomes
nil, and the eye is incapable of adjustment for objects nearer than infinity.
The following table gives the range of accommodative power which, as a
rule, each age is found to possess. The term Dioptries will be explained
a few pages further on:—

Range of Acconnnoda-
I

Years. tion 1n Dioptries (= D
O L TRt e = e e BT v SR R
i Sl ki Tl R e T - 12.
Top ro e T e e B S OB o A
2CEIE ias Liniire Minaamendis < EIRRETEIS
SO RIS e e e e ey e R 7.

S aons, eGSR R e L 5.5
PRt Rl et S R RN, T
gttt ins kg ocalinen o S G RGN
50 . 2.5
BRI L i e T R
B0 o e e = AT e TR N s e DT
(TS| e R o B e AR o L
Hinki20 Shusel, el Sl S it 1 TR 5 NRNoEh
ppl. ded il e Satiy iy 3 i R RO

Thus we see that at all ages (except extreme ones to be considered later)
the position of the far point remains the same, whatever the defect. But
the near point¥* is, with each year, being set a little further from the eye.
The location of the far point for any age is theoretically determinable by
dividing 100 cm. by the range of accommodation as given in the table.

100 cim. :
Thus, at 40 years of age, we should have — —— = 22 cm. as the dis-

4.5
tance of the Emmetrope’s far point. If ametropia preéxist, the amount of
the defect must be added to or subtracted from the range, as will be fur-

ther elucidated under Presbyopia.

Perfect Vision, therefore, demands that all rays proceeding from a
point which pass through the pupil shall be again united in a point in the
retinal image. For instance, all the beams from A, Fig. 8, not, as A w
intercepted by the iris, must, after traversing the dioptric system of the eye,
be reunited at d of the image C g d. The same must take place for all
the rays from B, and so for every intermediate point. Should they not
unite except at a point behind the retina, as is shown in Fig. g, M, then

* See Far and Near Poinis, p. 18.
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the rays from a point are, in the image, spread over a larger space than a
point, eircles of dispersion or of diffusion—as they are called— are formed,
the image is blurred and its outlines indefinite. If the focus be imagined in
front of the retina, the rays will cross and produce similar diffusion circles,
and indistinctness of outline results as before ; see Fig. g9, H.

Emmetropia and Ametropia.—The emmetropic eye, Fig. g, E, is
the only one having perfect vision; it re-
unites at the retina all rays passing through
it which proceeded from a point of the
object. The ametropic eye is one not
having this power, and it may vary from
the normal in three principal ways :—

1. The retina may be in front of the
focus, shown in Fig. g, H, and this
condition is called Hyperopia ;

2. The retina may be behind the focus,
Fig. 9, M, which constitutes Myo-
pia ;

3. The retina may be either in front or behind the focus, or both, but by
different amounts for two or more meridians of the eye. This is
called Astigmatism—to be explained further on.

One of the authors has planned, and Messrs. Queen & Co. have manu-

factured, a model designed for class demonstration of the principles of
Emmetropia and Ametropia of all kinds. It is shown in Fig. 10. Its

consultation will greatly aid the student in gaining an easy comprehension
of the principles involved.

Far and Near Points.—When the ciliary muscle is entirely relaxed,
7. ¢., when the accommodative power of the eye is in complete suspension,
the eye is then adapted for its far point. In this condition parallel rays of
light (that is, from objects at an * infinite distance’’) are by an emmetropic
eye brought to an accurate focus upon the retina. On the other hand, with
the total accommodative power of the eye exerted, the distance of an object
clearly seen constitutes its near point. This, as we shall see by and by, is,
even for the emmetropic eye, dependent upon the age of the person. The
distance between the far and near points (punctum remotum and pusnclun:
proximum, as they are called) is the Range or Amplitude of Accom-
modation, To express this we must understand the

System of Measurement.—Lenses were formerly numbered according
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to the radius of curvature of the surfaces* in inches, a lens with a two-inch
radius being taken as the standard. Consequently a lens of a five- or ten-
inch radius had } or J; the refracting power of the standard. This, as will
be seen, necessitated the constant use of fractions to express the power of a
lens, especially disadvantageous in the weak glasses most in use. More-
over, the inch was different in every country. In thus numbering lenses it
was taken for granted that the refractive index of the glass used was 1.5, but it
is found that the index is always greater and would more properly be esti-
mated at 1.53. To avoid all these difficulties the Dioptric system has
been adopted. A weak glass with an actual focus of one melre is taken as
the standard, and called one Dioptry. Two lenses of this power, or one lens
with twice the refractive power of the standard, has a focal length of half
a metre. The focal length is always easily found by dividing 100 cm.
(about forty inches) by the dioptric number of the glass; thus a lens of
five dioptries would have a focal length of eight inches, etc. The table
on the opposite page, by Landolt, sets forth perspicuously the differences
between the systems.

The Expression of the Degree of Ametropia may thus be given in
terms of the dioptric system of measurement. We may entirely leave out
of view the cause of the defect, giving only its kind in units of quantitative
dioptrics. If rays of light are not accurately focused upon the retina when
coming from an object twenty feet away, called “ infinity,” the amount of
that defect may be expressed in dioptries, estimated by the size of the lens
required before the eye in order to bring such parallel rays to the desired
focus. Thus we call an eye hyperopic to the extent of 2 D. when a bicon-
vex, or plus spherical lens of that power, is required to bring the near
point from its false position, beyond infinity, to the normal, as in emme-
tropia. Conversely, an eye with 2 D. of myopia, requires a biconvex or
minus spherical lens to carry the far point from its abnormal position, twenty
inches away, to twenty feet.

Refraction of the Eye.—The term, consequently, means the statement
in D. of the location of its far point. The Errors of Refraction of an
eye are the amounts of its ametropic deviations from the normal position
of the far point, at * infinity.”” The refraction of an emmetmpic eye shows,

* Not as Morton, Hartridge and others say, according to their focal lengths : so that
it becomes curious to know what meanings can be attached to the words when a dis-
tinction is made between *‘ focal lengths ** and “ refracting power.” Hﬂrtriiigﬂ, £.5.,
says: * Each lens is numbered according to its refractive power, and not, as in the old
system, according to the focal length.”

e il e il 8
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therefore, no errors of refraction. The problem of refracting an eyeis thus
simply and solely that of locating accurately its far point, and is called
Optometry. Instruments for aiding in this endeavor are called opto-

meters.
TABLE L.
OLD SYSTEM. NEW SYSTEM.

I. I1- IIL. Iv. V. VI VIIL. VIIL.
Mo. F. F. Mo, F. 1 0 No.
of the | Focal Focal . of the Focal Focal COrres-
Lens, | Distance | Distance | Equiva- Lens, | Distance | Distance ponding of

Old |in English| in Milli- [ lentin New in Milli- |in English| the Old

System. |inches for | metres, |Dioptries. || System. | metres, inches. |[System for
7= 1,53 7 = 1.53.
72 6%?, 1724 o.58 0.25 4000 157.48 1606.04
6o 56, I437 o.6g5 0.5 2000 78,74 83 46
43 45.3 1150 o.87 o.75 1333 52.5 55.63
42 39.6 1005 0.0 I 1000 30.37 41.73
36 a4 863 1.1 I.25 foo 31.5 3339
30 28.3 718 1.39 1.5 666 26,22 27.79
24 22,6 574 1.74 1.75 571 22,48 23.83
20 18.8 477 200 -] 500 19.69 . zo.87
18 17 431 2.31 2,25 444 17.48 18.53
16 15 381 2.6 l 2.5 400 15.75 16.6¢
15 I14.1 358 2.7 3 agg 13.17 13.9
14 13.2 335 2.0 3.5 ] 11.26 II.04
13 12.2 31z 3.20 4 250 %.34 10,43
12 11.2 289 3.48 45 2332 74 .26
1T 10.3 261 3.82 5 200 7.87 d.35
10 | 4 235 4.18 BLE 182 7.16 7.6
% i .5 216 4 63 & 166 E.gq 6.93
75 160 5.25 143 5-03 397

i | 66 | 16y 5.96 g 125 4.0z 5,32

64 6.13 155 6.42 g 111 4.37 4.63

6 (F 142 7.0 10 100 3.94 417

514 5.2 132 3.5? IT I 3.58 3.8

5 4.7 g | B4 12 3 327 3.46

438 4.2 106 9.4 13 77 3.03 321

4 3.8 gh 10.4 14 7L 2.8 2.96

34 B B4 11.5 15 by 2.64 2.8

314 BT 70 12.7 16 G2 2.44 2.5

3 2.8 71 14.0 1 50 2.32 2.4

23 | =26 66 TET & 1 55 2,17 2,20

214 z.36 Bo 1h.7 11" 20 A 50 .07 2,00

2y 2.1 5 18.9

2 1.38 4 20.94 ‘

J |

OFf the many ingenious Methods of Ascertaining the Errors of
Refraction of an eye, many are objectionable, either because of their
complicated nature, their requirement of too high a grade of intelligence
or of visual acuity in the patient, the expensiveness of the instruments, etc.,
or for other equally valid reasons. We shall, therefore, limit ourselves to
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the few methods which in practice are found most easily and reliably
carried out. Specialists may have their preferences, some preferring the
one or the other of these methods, or supplementing them by other methods
we shall but briefly mention or entirely pass over, as being not adapted to

Fic. 1I.

the every-day practical needs of the student or general practitioner, for
whom this manual is intended. For such it will suffice, as a general rule,
to master the following two means: 1, that of the ophthalmoscope; and 2,
that of the test lenses.
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The Ophthalmoscope is an instrument which requires considerable
dexterity and patience on the part of the student to learn its use; not only
this, but an extended period of usage is afterward required to learn one’s
own visual defects or peculiarities, and to gain that experience and knowl-
edge, both of the normal and pathological fundus, requisite to accurate
diagnosis, either of refractive errors or indications of general disease. Con-
sidering these facts, as well as this of its possible value in the hands of the
general practitioner as an aid in the diagnosis of general pathological con-
ditions, it seems strange that its use is so limited, or only entered upon at
a late period of study or practice.

The simplest form and the essential principle of the ophthalmoscope is
shown in a bit of mirror or silvered glass with aholeinit. If the observer’s
eye and that of his patient are nearly emmotropie, this instrument is quite
capable of giving one a good view of the fundus. But as most eyes are
not normal, absolutely speaking, in their refractive power, either plus or
minus spherical lenses are required to be interposed to neutralize the errors
of refraction. The numberless forms of ingenious, simple or complicated,
cheap or expensive, ophthalmoscopes are only devices for throwing these
neutralizing lenses between the observer’s eye and the reflecting mirror, or
for hinging the mirror at the angle desired, so as to throw the light most
advantageously through the pupil of the observed eye. An instrument
invented by one of the authors combines, as we think, the best features of
other instruments, with the demand for ease of use, accuracy, and reason-
able inexpensiveness, in a happy way. Especially commendable are the
novel features of throwing the lenses by means of the toothed wheel near
the handle, the rotation of the mirror at any angle, the number and arrange-
ment of the lenses, etc. It is shown in the annexed cut (Fig. 11).

The Principles and Conditions of Ophthalmoscopic Refraction.
—The chief law made use of in ophthalmoscopic examination is the self-
evident one that rays reflected from the fundus emerge from the eye in the
same direction as the entering rays; the refractive media of the eye exer-
cise the same action upon the light, whether passing in or out of the eye.
As ordinarily seen, the pupil is black because there is no light reflected into
the observed eye from our own ; but, by making our eye an artificial source
of light by the ophthalmoscopic mirror, the returning rays from the observed
eye enter our own eye through the hole in the mirror. Now if our own
eye be emmetropic, 7. e., if it focus parallel rays accurately, it is evident
that we shall see the observed fundus clearly if rays reflected by it emerge
from the observed eye in parallel lines—i. e., if it also be an emmetropic
eye. This method of estimating the patient’s refraction starts out with the
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prerequisite that the physician know his own, and .he may be ametropic
either permanently or temporarily ; if organically ametropic an estimation
of the kind and amount must be made for him by a competent person, and
this becomes his * personal equation,” to be allowed for in every case of
refraction he will have to estimate. For it is apparent that if he have, say,
2 D. of myopia himself it must be added to the patient’s ametropia.

Not only may the physician thus have a permanent error to allow for,
but there may be another, though temporary, source of false estimate in
the exercise of his own accommodation—which is not required or desired.
Beginners always make the natural mistake, knowing the object or fundus
to be an inch or more from their own eye, of exercising a powerful conver-
gence and accommodation, in order to see such a close object. The con-
stant exhortation to such a one thus becomes the familiar, * Relax your
accommodation,” and various and complicated instructions are given him
how this may be done. The simplest way is for him to persistently imagine
himself to be looking at an object at least twenty feet off. The reader now
knows that rays from an object thus removed are, practically speaking,
parallel, and that an emmetropic eye accurately focuses such rays when at
rest. Nearer objects send divergent rays into the eye, and so accommoda-
tion is required to still focus them correctly. But in examination with the
ophthalmoscope, we want an objective and exact measurement (by the
lenses) and not a subjective and indeterminate one, Hence the necessity
for a trained passivity on the part of the physician; his eye must not act
accommodatively on the received rays. If it do not, then it is perfectly
clear that the lens required between the two eyes for the clearest vision of
the observed fundus becomes the exact measure of the patient’s ametropia
—provided always that the patient's accommodation is relaxed. This is
quite completely effected by his fixation of the gaze upon the black wall of
the dark room, but far more certainly by the use of a mydriatic.

Practical Procedure.—The patient sits or stands in a room with black-
ened walls and excluded daylight, in such a position that the light from an
Argand burner shall strike the temple from behind and to the side of the
eye to be examined, while the eye itself is in shadow. The physician
stands at the side and a little in front of the eye to be examined, and with
the mirror properly adjusted to reflect the light from the burner into the
pupil ; he then directs the patient's gaze to the wall, and, with his nght
eye to the patient’s right, or left to left, he looks into the pupil at about an
angle of 15° with the patient's visual axis, Obtaining a luminous reflec-
tion through the observed pupil, he advances the instrument held close to
his own eye, to within half an inch of the patient's eye, endeavoring to keep
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the fundus reflex always in view. With a little patience and manipulation
the image of the fundus will swim into view. It is best to estimate the
refraction by fixing the choroidal epithelium, or the smallest capillaries, at
or near the temporal edge of the papilla, The lenses of the instrument are
now thrown into place one after another, until one is found which gives the
clearest and sharpest outlines to these objects, and this, if the previously-
mentioned conditions have been observed, indicates the kind and amount

of the patient’s ametropia, because it will give the location of his far point
in dioptric units. If a minus spherical lens of 2.5 D. be required to dis-
tinguish the finer details of the fundus, it follows (if the accommodative
powers of both the observed and observing eyes have been wholly sus-
pended), that the observed eye has its far point at a point 2.5 D). nearer
than “infinity,” that is, at 16 inches instead of 2o feet away, In case a 4

sph. glass is required it shows that the patient’s far point lies at a point so
far beyond ‘* infinity ’ that this additional refractive power is required by

his eye to give the rays their proper focus upon the too-closely placed retina,
Figs. 12 and 13 illustrate these conditions; in the first, the - sph. is
required to give the divergent rays emerging as if from a point beyond the
retina, the parallelism of emmetropia, and in Fig. 12 the convergent rays

coming from the myopic eye and proceeding to a not distant focus, require
C

—
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a — sph. lens to render them parallel, An ametropic eye cannot focus
parallel rays properly, and therefore it can never render emergent rays par-
allel. Parallelism of the emergent rays, therefore, indicate emmetropia or
the far point properly placed at * infinity,’” and the lens required to render
such emergent rays parallel is the exact measure of the ametropia.*

The Estimation of Ametropia by the Test Letters and Test
Lenses.—This, resting on the patient’s acuteness of vision, is by far the
most reliable and most used method of estimating refractive errors. Tt
requires a well-lighted room 20 feet long, a card of distance test letters,
and a case of test lenses. Let us briefly describe these requirements and
the reasons they are needed :—

Twenty feet of space is required, because rays from an object at that
distance are found to be nearly enough parallel to require little or no exer-
cise of the accommodation on the part of an emmetrope to focus them cor-
rectly. Light from nearer objects calls the accommodation into action,
and, whether a mydriatic be used or not, this is not, of course, admissible,
when our object is to localize the patient’s far point.

Test letters for distance are constructed on the following principles:
It is found that the average of normal visual acuity is such that a distant
object subtending a visual angle of five minutes is accurately discernible.
Snellen’s letters are most used, and those subtending this angle at a distance
of 20 feet are, therefore, the ones most serviceable, while still larger ones,
filling the same angle at 30-40-50-70-100-200 feet away, are also printed
upon the same card, in order to test the subnormal acuity of amblyopic or
ametropic eyes, Thus, if a patient at 20 feet can only read the letters
which should be read at 100 feet, we say he has only one-fifth the normal
visual acuity, expressing the fact thus: V. (or visual acunity) = &%. If a
patient read }§, it is certain he is not myopic, but it by no means implies
normal visual acuity, for he may be hyperopic or astigmatic, and may be

# This is called the Direct Method, giving one an erect image of the fundus.

By the Indirect Method we get an inverted image of the fundus. We use a g-inch
concave mirror, of about z-inch diameter (the retinoscopic mirror), and placing the patient
a little in front and to one side of the light, reflect into the pupil an image of the flame,
while we lock through the perforation in the centre of the mirror. Standing about a foot
away, we interpose a + sph. zo D. lens before the eye, resting the little finger on the
patient’s forehead; the aerial inverted image now formed is larger in hyperopia and
smaller in myopia than in emmetropia. If upon moving the lens back and forth we find
the image of the papilla round and remaining of the same size the eye is emmetropic.
Advancing the lens causes an increase in size of the papilla in myopia,and a decrease
in hyperopia. In astigmatism the disk will have an oval appearance.

The physician’s eye is supposed to be emmetropic.
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overcoming the defect by his accommodation; hence the necessity of
using a mydriatic under the circumstances and conditions to be enumerated

later.

The Case of Test Lenses should contain full sets, in pairs, of 4 sph.
and — sph, lenses, from 0.25 D. to 20 D.; of 4 cyl. and — cyl., from 0.25
to 6 D.; a set of prisms, colored and ground glass disks, etc., etc., with a
trial frame.

When should a Mydriatic be used ?>— This is a momentous question,
ophthalmic surgeons, in their opinions and practice, differing widely. For
ourselves we answer : Never after forty years of age, generally before. To
be more specific, two reasons unite in limiting its use to this period of life;
in the first place, it is found that if used in eyes above the age given, it has
a tendency to develop, in a certain proportion of cases, the terrible disease,
Glaucoma. The general practitioner has been known to err in this respect,
and by the use of atropiahas developed a thousand times worse disease than
he sought to cure. Moreover, the annoyance to the patient may be obviated
by the fact that after this age the decrease in the range of accommodation
has become so great (see p. 52) that it vitiates but little the general cor-
rectness of the estimation of errors.

That the mydriatic should generally be used in younger eyes arises from
the uncertainty of all results obtained without its use. However trouble-
some and vexatious its use both to surgeon and patient, we do not hesitate
to say we should generally consider we had not done our duty to the patient
if we had not used it. Fine degrees of astigmatism cannot certainly be
diagnosticated by the ophthalmoscope, and both these and exact or low
quantities of other ametropic errors are fruitful sources of asthenopia and
imperfect vision in our nervous and sensitive people. We can, of course,
arrive at approximately accurate results otherwise, but approximations are
not certainties; guesses may not, cannot, be exact. The little uncorrected
astigmatism may be the greater cause of the patient’s complaint.

It is obvious that its use is less necessary in high degrees of ametropia
than in low ones, less necessary in myopia than in hyperopia; so that,
while the rule holds good as a rule, sound judgment must here, as every-
where, be master of the rule, and may set it aside in many cases.

Mydriatics and their Use.—The most used, and the one, as a rule,
to be recommended, is the Sulphate of Atropia,to be used three times a
day for one or two days prior to the examination. We find that gr. j to
aqua 3 iij gives about the strength required. The objection to atropia is
the time required for its effect to wear off, the full accommodation not re-
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turning for about a week or ten days after stopping its use. For this reason
the Hydrobromate of Homatropine is used, its action being more prompt,
and the effect passing off within twenty-four hours. It is, however, a much
more expensive drug than the sulphate, and it is, moreover, not certain to
give complete paralysisof the ciliary muscle. Wherever, in using it, sub-
normal acuity seems to exist, astigmatism may be suspected and the use of
atropia urged, despite the inconvenience. The combined use of homatro-
pine and cocaine will give a more certain paralysis than either alone. Of
homatropine the best strength is that of gr. iij to 5 vj, and its frequent
instillation is required to produce suspension of accommodation. Dropped
into the eye every ten minutes for the hour preceding the examination pro-
duces the desired effect generally.

For the sake of comparison and precision it is found advisable to repeat
the examination at different times, best of all upon successive days; in
which case, unless the loss of time and annoyance to the patient forbid it,
the Atropine, as first advised, becomes the preferable drug.

Practical Procedure with the Test Lenses.—We postpone, as
before, the consideration of Astigmatism, and suppose the patient’s error
to be one of uncompounded hyperopia or myopia. His accommodation is
neutralized, and we adjust the lens frame, commencing the examination
with the left eye covered by the ground glass or opaque lens. Beginning
with the largest Snellen letters (twenty feet away), we ask him to read
down the card. The last line he reads correctly is the measure of his
ametropia ; let us suppose it to be the one that should be read at fifty feet;
we note on the record, R. V.— 2§, and proceed to apply lenses just as we
did with the ophthalmoscope. We first use a - sph. (so that any remnant
of accommodation may not be called up) of low power, say 0.50 D., and
if the acuity of vision is improved by it (if the patient see more clearly,
or further down the card), we know he is hyperopic and that we are on the
right track. We continue with higher numbers of 4 sph. lenses till that
one is found giving him V.= 3% with clearness and ease. We then pro-
ceed with the left eyein the same way. But if 4 sph. renders vision worse,
we change to — sph. and find the glass with which 3§ is distinct and clear.
If in the first case a 4 sph. 1.50 D. lens was required to give him normal
acuity, we add to our record already made the additional item, so that for
the day his record for this one eye would read, R. V.—=1§; sph. + L.5=
20, If, instead of this, — sph. 1.75 D. was the lens giving normal acuity,
we note the fact in the same way. The strongest - sph. which gives {§
clearly, is considered the measure of the hyperopia, while the weakest —
sph. is the measure of the myopia.

Y
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We may, at the second examination, prescribe the spectacles to be worn,
i the results are the same as in the first ; but if they are different, it shows
that the patient had erred in his answers, or that his accommodation yii:l.ds
only stubbornly to the mydriatic, and yet other examinations are requisite
for precision. Rules for prescribing will be considered under the treat-
ment of each form of ametropia.

Other Methods of Optometry, having a supplementary, exceptional,
or theoretic value and interest, may be briefly described. They are those by
Retinoscopy, by Tweedy’s Optometer, Thomson's Ametrometer, Thom-
son’s Modification of Scheiner's Experiment, etc. Of these the most
« popular ”’ is probably that first named.

Retinoscopy is a lately-arrived child of Ophthalmology which the not
over-fond parent finds a difficulty in naming. “The Shadow Test,”
« Keratoscopy,” “ Pupilloscopy,” * Skiascopy,” ‘¢ Phantoscopy,” * Koro-
scopy,’'—these and others find only exceptional acceptance with its spon-
sors. Let us close with the one chosen above! Another peculiarity that
may be mentioned is that the method is universally described as * popular,”
yet each surgeon so describing it does not use it much himself. The
reasons for this appear best when trying to practice it. It is not easy to
learn, nor easy to execute when patience and skill have conquered the
difficulties ; its indications are indefinite unless the test-case of lenses be
carried into the dark room, which is vexatious, and yet more so to work
with the lenses in the obscurity.

The method, however, may be of undoubted advantage and use in cases
of illiteracy, stupidity in young children, in high amblyopia, and sometimes
in the hospital army of the *“ great unwashed,” where the propinquity de-
manded by the ophthalmoescope is not inviting,

Practical Retinoscopy.—The light should be a little above and be-
hind the patient’s head ; the pupils should be dilated. The physician sits
about four feet in front of the patient, and, with a nine-inch concave mirror,
about two inches in diameter, he throws the reflected light into the observed
eyes. If a plain mirror be preferred the indications or movements of the
fundus reflexes are the reverse of those to be given. Through an ophthal-
moscopic perforation in the centre of his mirror the examiner observes the
movements of the luminous reflex sent back from the fundus through the
pupil, as he turns the mirror slightly about its vertical or its horizontal

diameter, These movements are different in character for each kind and
for every degree of ametropia,
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The general but indefinite and immeasurable indications are these :—
The more blurred the reflex,

The less sharply defined its edges, the greater the ame-
The duller the illumination, tropia, whether hyper-
The slower the movement, opic or myopic.

The more curved the bounding shadow line,

The definite and measurable indications are these: If the luminous
reflex move witk the revolved mirror (i. e., if by turning the vertical axis
so that the right-hand side of the mirror advances, and this is followed by a
movement of the reflex from our right toleft), the patient is certainly myopic
by as much as 1 or more D. We can measure the amount of the myopia
approximately by placing in front of the patient's eye — sph. lenses till
one is found with which the reflex ceases to move wit%.* The patient’s
myopia is then still greater than this lens, because we, or rather the focus of
our mirror, are about a metre from the patient's eye. We, therefore, add to
the lens—o.50 or—o0.75 D., not a full D., for fear we should over-correct
—and this is not far from the measure of his myopia.

But if the fundus reflex, instead of moving with, be found to move
against, either one of three different results may be found true; the patient
may be hyperopic, myopic in a low degree,—less than 1 D.,—or he may be
emmetropic. To ascertain if it be certainly hyperopia with which we have
to do, we put up a + sph. 1 D. lens; if with this the movement be still
against we have hyperopia and we proceed to add - sph. lenses until, as
before, we find one with which no movement is detectable; then the
hyperopia may be estimated as about 1 D. weaker than this lens.

But, suppose, after putting in the sph. 4 1 D. lens, the movement be-
comes one 7wi/k the mirror, then our possibilities have been reduced to two,
low myopia or emmetropia. By displacing the 4 sph. 1 D. by a 4 sph.
0.75 D. lens we settle which it is: if the movements then become witk,
we have emmetropia.

A test of the supposed proper lens consists in moving the mirror further
from the patient, when, if the movement wi¢k appear, it shows the emer-
gent rays are not rendered parallel by the lens, and a weaker one will have
to be put in its place.

The rationale of these movements is easily discerned by the student who
remembers that the rays emerging from an emmetropic eye are parallel,

# Or, we can continue putting up higher numbers until one is found with which the
movement becomes against, If this be the weakest one producing this effect, it is itself
the approximate measure of the myopia without deductions. In hyperopia we can, in
the same way, stop at the sézongest with which we get any reverse movement,

—
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those from an hyperopic eye are divergent, and those from a myopic eye
convergent, The movement of the reflex with or against depends on
whether the emergent rays cross before meeting the observer’s eye; if they
do, they form, of course, an aerial image (inverted) of the retina, which
must, of course, move wizk the mirror. Minus sph. lenses finally transpose
this image behind the observer’s head and the movement becomes against,
as it must be in emmetropia, hyperopia, or those low degrees of myopia in
which the aerial image is behind the physician.

The movements indicative of astigmatism will be mentioned under that
head.

Professor Thomson’s Modification of Scheiner’s Experiment is
most ingenious and interesting, deserving mention and a greater vogue
than it seems to have. The famous “ Experiment” of Scheiner consisted
in observing an object through two pin holes (in a visiting card, for exam-

FiG. 14

ple), which were a little nearer each other than the diameter of the pupil.
In an emmetropic eye the two rays of light which pass through the pin
holes will be united on the retina, and so produce a single image, as is
shown at B (Fig. 14). If the eye be hyperopic, the rays reach the retina
before crossing, and produce two images, as is shown in the figure when
the retina is supposed at A. If the eye be myopic, the rays will have
crossed and again produce two (reversed) images, as at C. Professor Thom-
son finds the Aind of ametropia by slipping a colored glass over one of the
pin holes, and the patient’s location of the colored and white images shows
at once whether it be hyperopia or myopia, as may be seen by reference to
the figure. If the “ E’ ray be colored and the patient say the upper image
is colored, we know we have hyperopia; but if it is the lower image that
is colored, we have myopia.

The amount of ametropia is measured by the separation of the two
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images, and this is arrived at by placing two small flames twenty feet away,
one behind the other, so that both would be seen by an emmetrope as one,
though to the patient’s eye, looking through the two pin holes, two images
are produced, one above the other. Then the second flame is raised till
it corresponds with one of the images of the first flame, The distance
which the second flame has to be raised is the measure of the ametropia, a
scale or a table of which can be constructed from expéerience or mathemat-
ical calculation. Instead of bringing a second flame in to measure the dis-
tance of the images, test lenses could be placed before the eye till the two
points flowed together. For the illiterate and dull witted this method is
decidedly commendable. Another method of Professor Thomson, by
which ametropia may be estimated, is shown on p- 45, Fig.19. We have
now cleared our ground sufficiently to allow us to examine more in detail
the principal clinical forms of ametropia.

HYPEROPIA.
Synonymous with Hypermetropia.

Definition.—That condition of the eye in which parallel rays of light
are, with suspended accommodation, brought by the dioptric system to a
focus beyond the retina.

Varieties.—Manifes/, whose measure is the strongest 4 sph. lens,
giving, without Atropia, the greatest acuity of vision. The Zafent is
only revealed by the use of the mydriatic. Both together constitute the
total hyperopia.

Etiology.—The globe may be shorter in its antero-posterior diameter
than the normal average, while the refractive power of the media is nor-
mally strong. This is by far the commonest cause; it is called Axial hyper-
opia. On the other hand, the length of eye may be normal while the refrac-
tive power of the media may be subnormal, and this diminution of refractive
power may be produced by several causes, among which are a lessened
convexity of the refracting surfaces, a change in the Index of Refraction
of media, a loss of the lens (see Aphakia); in old age the lens becomes
flatter

The witimate cause of hyperopia is considered to be an arrested develop-
ment. Animals are generally highly hyperopic, while savages are, as a
rule, more or less so. Children are hyperopic, and become emmetropic,
or even myopic, while growing to maturity. It might, therefore, be looked
upon as a reversion to the natural type of eye, or, more correctly, as a fail-
ure to take on the increased accommodation of civilization, the excess of
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whose influence is painfully apparent in the increase of myopia, almost
exactly proportional to the number of school years of the child. It ‘is
largely hereditary. The excessive use of the ciliary muscle in hyperopia
produces an abnormal development of that muscle, especially of that
division known as Miiller’s annular muscle.

Correspondence between Axial Shortening and Hyperopia.—

M= oin D, Axis tn Mm. Defect 1n Mpt.
o 22.824 0.00
I 22.51 0.31
2 22.20 0.62
3 21.90 0.92
4 21.61 1.21
5 21.32 1.50
10 20.04 2.78
15 18.91 3.91
20 17.92 4.90

Symptoms.—There are certain objective signs by which the experi-
enced observer may sometimes get indications of hyperopia. The globe
is generally undersized and mobile ; its ellipsoidal flattening may be seen, if
sufficiently great, by exposing the side in extreme convergence. It not
seldom coexists with a short head and flat face.

Subjective symptoms are still more reliable; the leading complaint will,
of course, be of the inability to keep up continuous close work. The letters
and words of the reading run together, or the sewing is blurred ; asthenopia
ensues; lachrymation and pain in and about the eyes; headache; dull-
ness and heaviness of the eyes and of the lids, will all be spoken of. The
palpebral conjunctivee may be found injected, the edges of the lids hyper-
@mic, and even granular lids may be superinduced. Vision for distance
will be good, because the ciliary muscle is still able to produce sufficient
accommodation to focalize parallel rays upon the retina. But as a large
part of its power is spent in this labor, it has so much the less remaining to
apply to the work of focusing rays of greater and greater divergence.
Hence, after exercising the extreme of its power on near objects, the cili-
ary muscle becomes exhausted and strikes work. If still forced to unequal
task, the strain put upon it spreads to surrounding tissues, whose affections
are thus often due to simple uncorrected errors of refraction.

Connection between Hyperopia and Convergent Strabismus.—
There is a general law, subject to quite a range of deviating exceptions,
that accommodation increases with convergence. The nearer the object, of
course, the greater the converging force exercised by the two internal recti
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muscles, and the greater the action of the ciliary muscle. Now the great
accommodation required in hyperopia of a medium high degree tends
to produce a greater convergence than is required for the just fixation of
the object by the visual axes. If, now, there exist any inferiority of one
eye, either of visual acuity, or of muscular strength of the counteracting
external rectus, the force of the innervation (otherwise equal in both eyes)
expends itself in proper fixation of the superior eye and in excessive con-
vergence of the less valuable eye. The eye having the greater degree of
ametropia is also the one thus thrown out by this struggle for the field. If
both eyes are equally valuable and strong a lengthened period of alternating
strabismus may follow, neither eye gaining the mastery. Both phenomena
oceur in childhood, and require scientific attention early, so that the con-
verged eye may not become highly amblyopic, or even blind, from lack of
exercise. It has been estimated that over three-fourths of all convergent
strabismus is caused by hyperopia. (The student is further referred to the
treatment of convergent strabismus, p. 61.)

Myopic Simulation of Hyperopia.—In high degrees of hyperopia it
may happen that myopic symptoms supervene. The patient in these cases
has to choose between a small retinal image with distinctness and a large
image blurred by circles of diffusion. In choosing the latter, to him the
lesser of the two evils, he will, e. g, hold the book or paper as near his
eyes as if he had an exireme myopia. Ciliary spasm may also complicate
the diagnosis; when this abnormal condition exists the focus of parallel
rays may be brought in front of the retina and thus a weak — sph. lens
seems to the patient to give relief. In misreading these symptoms surgeons
sometimes make grievous errors, and the mistake is the more likely to
happen with those not using a mydriatic in refraction. When this trouble
is possible or suspected, thorough subjection of the muscle by atropia
uncovers a world of difficulty.

Increase of Hyperopia in Old Age.—By reference to Fig. 20, p. 52,
it will be seen that at about 55 years of age the emmetropia begins to become
hyperopia. This change is distinct in kind and character from presbyopia,
and is occasioned by the increased refractive power in the cortical laminze
of the lens, rendering the lens more homogeneous, and so, as a whole, less
refractive than in youth. At the age of 8o this lessened refractive power
ameunts to over 2 D. If hyperopia existed previous to this change, it
makes the total hyperopia that much more. If myopia preéxisted, it neu-
tralizes the hyperopic change. The presbyopic change, as will be seen,
begins earlier, and to this the hyperopia of old age is superadded.
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Diagnosis.—An infallible quantitative diagnosis is, as we have said,
impossible unless the power of accommodation has been neutralized by
a mydriatic. A failure in the normal acuity, as evidenced by testing with
the distant letters, may be due to inherent amblyopia, to spasm of the cili-
ary muscle, or to a complicating astigmatism, If famous surgeons say they
can detect these causes and accurately estimate their quantities by the oph-
thalmoscope, we do not assuredly express our disbelief; we simply continue
to advise the younger master to make assurance doubly sure by the instilla-
tion of a mydriatic for two days prior to the examination. This having
been done, the acuity of vision is tested by the distance letters of Snellen,
and a careful ophthalmoscopic examination then supplemented by the more
rigid and exact method with the test lenses, as heretofore described. Con-
firmations of the results worked out may, if desired, be sought by Professor
Thomson’s method or by retinoscopy. The mydriatic should be continued,
and the examination repeated a second or (if the results are then contra-
dictory) a third time, on succeeding days.

Treatment.—Prescribe the proper spectacles; see p. 47.

Aphakia.—This condition is caused by the absorption, luxation, or re-
moval of the Crystalline Lens. The refractive action of the lens is equal
to that of about 10 or 11 D, so that after its extraction the eye requires
before it a spectacle lens of this power to compensate for its absence. If
there were, previous to the absence of the lens, an ametropia, its amount
must be added to that of the correcting glass. If there had been three D.
of hyperopia the total correction would, therefore, be a 13 or 14 D. 4 sph.
glass; if 3 D. or myopia, so much less. In one remarkable instance one
of the authors removed the cataractous lenses from both eyes of a patient,
giving her at once perfect vision without any spectacles, showing that
the eyes were previously myopic by about 10 D. The refraction of
the aphakial eye is estimated by the test lenses and distance letters. As
there is to such an eye no accommodation power, if follows that for near
work, or reading, still stronger -}- sph. glasses are required. They may be
estimated by the Jaeger test cards, and will generally be found to be about
3 D. stronger than the distance requirement ; these should be prescribed as

a separate pair of spectacles.
MYOPIA.
Synonymous with near sight, short sight, brachymetropia (Donders).

Definition,—That condition of the eye in which parallel rays of light
are, with suspended accommodation, brought to a focus in front of the
retina. The far point is between the patient and * infinity."”
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Varieties. —1. Zke 7ypical, which includes the lower degrees, is gen-
erally slowly progressive in childhood and youth, becoming stationary in
early adult years, and is unaccompanied by marked changes and lesions of
the fundus ; II. Zhe Malignant, including the high degrees, usually pro-
gressive, and which is commonly accompanied by extensive lesions of all
the posterior portions of the globe.

Etiology.—In the lower forms of the affection the length of the ball
may be normal and the myopia, therefore, due to abnormal curvature of the
cornea, excessive refractive power of the media, etc., but the vast majority
is undoubtedly due to an increased length of the globe, called axial
myopia.

So long as the myopia is typical, or what might, with permission, be
called normal, the determining cause may be set down as nature’s adapta-
tion of means to ends. The phenomenon becomes a remarkable corollary
of the survival of the fittest. Animals are decidedly hyperopic, savages
less so, or with the precision of emmetropia possible, while the highly
civilized man is rapidly becoming myopic. The greater the civilization,
the greater and more persistent the accommodation and convergence of
the visual axes upon near objects, and the eye, like any other organ, is
adapting itself to the work required of it. Tscherning found the percent-
age of myopia in males of one age to be as follows: For day laborers, etc.,
2.45 ; mechanics, §5.24 ; mechanics engaged on near work, 11.66; artists,
engineers, etc., 13.33; merchants, 15.76; professional men, 32.38.

But this, relatively speaking, normal myopia is not uncommonly fol-
lowed by the progressive or malignant type, invading the ocular mem-
branes and resulting in dangerous morbid phenomena and extreme degrees
of myopia. Elongation of the ocular axisis the direct cause of the myo-
pia. As to what causes this axial increase, it is, of course, directly due to
the constant or abnormally increased intraocular pressure. The giving way
of the posterior membranes, notably the sclerotic, constitutes the posterior
staphyloma which is the immediate cause of high myopia. Whether the
posterior staphyloma be the result of normal or of excessive intraocular
pressure, it is because this portion of the sclerotic must be weaker than the
other parts. That in the normal emmetropic eye it is weaker, there can
be no doubt. Tenon’s capsule and the staying functions of the muscle and
their insertions give greater support to the middle and anterior portion of
the globe. It is almost universally found that choroiditis accompanies the
staphylomatous formation, as would be natural from mere mechanical rea.
sons. The question arises : Does the choroiditis precede the staphyloma or
follow it ? If the first, then the choroidal inflammation, both by weakening

S i, il i



MYOPIA. a7

the sclerotic, with which it is in contact, and by increasing the intraocular
tension through the resultant exudations and cedema of the tissues, is the
ultimate cause of the staphyloma and its attendant myopia. If the cho-
roidal inflammation follows the giving way of the posterior membranes,
then the cause must be soughtin the reason for the increase of tension, or for
that weakness of the sclerotic which makes it incapable of wilhstanding
the normal intraocular pressure. Investigation has not yet settled this im-
portant question, Probably both causes are operative, either singly or in
conjunction. It is not improbable many cases of glaucoma arise from rigid-
ity of the sclerotic; in earlier years, when the sclerotic is more yielding, it
gives way to the lesser extremes of pressure, and the result is posterior
staphylomatous formations, which might have developed into glaucoma
instead. Compression of the eyeball by the extrinsic muscles is also
adduced as a not improbable cause of the posterior ectasis.

Myopia is hereditary as well as acquired, and if the children of myopic
parents are not always myopic, the predisposition is more certain in such.

Excess in Length of the Myopic Eye.

Myopia in D, Lengith of Myopic Eye. Faress in Lengih, war.
0 22.824 0.00
I 23.14 0.32
2 23.48 0.66
3 23.83 1.0I
4 24.19 1.37
5 24.56 1.74
10 26.62 3.80
15 20.10 6.28
20 32.13 .31

Ophthalmoscopic Revelations and Pathological Anatomy.—The
“ myopic crescent ” is always found in the higher degrees of myopia. This
is accompanied by a drawing over the retina on the nasal side, which is
the side opposite the staphyloma. The sclerotic bulging causes the crescent
by the pigment layer being drawn away from the papilla, and the white
sclerotic being thus uncovered. White spots may appear in other parts of
the fundus, hemorrhages may occur, the papilla will show partial atrophy,
and exudation material from the choroidal inflammatory process be thrown
out, to be finally followed by possible retinal detachment or continuous
atrophy of the chorio-capillaris. The tissue changes may finally extend to
the ciliary body and anterior structures. The general facts of the tissue
changes in and about the papilla all show them to be consequent upon a
pressure upon these posterior membranes, which become distended, the
bulging including the optic nerve, which becomes kinked or obliquely
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placed, whence follows the separation from its sheaths, hemorrhages, and
atrophy, :

Symptoms.—What we have called the normal development of myopia
takes place in youth, the eye obtaining its permanent form in early adult
life. The malignant type, during this process, may supervene at any time,
according to the determining causes or the strength of the predisposition.
The patient complains of inability to see distant objects plainly. In the
more extreme degrees all the symptoms follow which would be expected
from the tissue changes of the fundus oculi; scotoma, photophobia, pho-
topsia, musce volitantes, hyperzmia of the lids and conjunctivze, pains in
and about the eyes. The myopic eye is generally prominent, not seldom
ovoid, the pupils large and inactive.

Connection of Myopia and Convergent Strabismus.—In the same
way as hyperopia is often followed by convergent strabismus, so myopia
tends to produce the divergent variety, because of the inability of the inter-
nal recti to keep up the persistent convergence consequent upon the far
point being so near.,

Diagnosis.—The concave sph. lens required to read 2§ is the measure of
the myopia with suspended accommodation. There is here less need of a
mydriatic than in hyperopia, and yet we can never be sure that uncorrected
astigmatism does not remain to become a fruitful source of trouble in the
future. The ophthalmoscope may be called in to aid or confirm the diag-
nosis, as also the other methods of optometry mentioned before.

Treatment consists: I. In prescribing proper spectacles (see p. 50).
In the malignant forms such measures are to be instituted as will be con-
sidered under Choroiditis. Paracentesis of the anterior chamber is advised,
to relieve the intraocular pressure, though all remedies are comparatively
hopeless. 1I. Such prophylactic measures as the case demands must be
insistedon. These are to read, write, or study in as erect a position as pos-
sible, to avoid congestion of the ocular tissues consequent upon stooping;
to have good light; to keep the work at a good distance from the eyes—12
to 15 inches—and to give the eyes frequent intermissions of rest; general
health and hygiene are, of course, to be considered. All physicians, school
visitors, and parents should demand proper desks, light, and ventilation in
schools. For it is during the period of school-life that the youth develops
this malady, which even in its slightest forms makes him a perpetual slave
to spectacles, and which may easily pass into more dangerous phases. It
is a popular fallacy that the myopic eye is stronger and better than an em-
metropic one. Its only possible advantage is in postponing a few years the
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use of presbyopic glasses by wearing concave sph. for 20 or 30 years pre-
viously—a sorry compensation!

ASTIGMATISM.

Definition.—That condition of the eye in which homocentric rays of
light (whether convergent, parallel, or divergent) are brought to different
foci. It has, therefore, no relation to the length of the eye,only to the
unequal refracting power of the media.

Varieties.—I. Regwlar, when the two meridians of greatest and IEn.st
refractive power are at right angles to each other. II. Jrregular, In
which different parts of the same meridian have differing refractive powers.
Minor divisions of these will be considered in the following pages.

Etiology.—Irregular Astigmatism is either Corneal or Lenticular. If
due to imperfection of corneal rotundity it is probably caused by injuries,
wounds, or surgical operations which have marred its symmetry, or to ulcers

FiG. 15.

of the cornea producing the same result; that protrusion of the cornea
called conical cornea (g. z.) may produce the same effect. If the lens is at
fault it shows a different refractive power in different sectors of that
body.

All of these defects are with difficulty or not at all amenable to thera-
peutic agencies, and are but a very small proportion of all cases of astig-
matism. They need not, therefore, be further considered.

The cause of Regular Astigmatism lies for the most part in imperfect cur-
vature of the cornea. The lens and ciliary muscle doubtless participate in
the asymmetry, since they endeavor to counteract the imperfect refraction
of the cornea by their dissimilar contractile and refractive powers. But
for all practical purposes we may treat the defect as exclusively corneal.
Most eyes are at least slightly astigmatie, the vertical meridian being usually
more convex than the horizontal. But it is only when the amount of
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asymmetry becomes somewhat marked that the eye is called astigmatic.
The cause of the ellipsoidal curvature of the cornea may be due to the
pressure exerted by the eyelids, by the bending effects of the opposed recti
muscles or the unopposed obliqui. Traumatism, especially the extraction
of cataract, may be included among the causes. Astigmatism may be
hereditary, congenital, or acquired.

Nature of Regular Astigmatism.—It is plain, from the laws of re-
fraction, that the more curved the boundary of the denser medium, the
shorter becomes the focus of the traversing ray. It therefore follows that
if this bounding surface be more curved in one meridian than it is in
another, it will focus rays striking it in this meridian sooner than the rays
of the less curved meridian. It is so with the astigmatic cornea, which has
not inaptly been likened to the bowl of a spoon. The effect of such an
unsymmetrical cornea upon a cone of light rays is shown in Fig. 15, in
which V'V are two vertical rays brought to a focus sooner than H H. If we
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suppose the retina placed at the intersecting lines from Nos. I to 7, the images
formed will be those given in the geometrical forms of Fig. 16, whence
it is apparent that rays from a round point are at no place again brought
to a point. The visual result is circles of diffusion and blurred outlines of
objects. A glance at Fig. 15 will serve to elucidate the various forms of
regular astigmatism, If the retina be supposed at the second line, it is
obvious that for rays through the vertical meridian the eye is emmetropic,
while for those of the horizontal meridian the focus is behind the retina,
This variety is called simple hyperopic astigmatism. 1f the retina be
supposed at the sixth line, one set of rays focus upon it, while the other is
in front, constituting simple myopic astigmatism. If both sets have their
foci behind the retina it is called compound hyperopic astigmatism, and if
both are in front of the retina, compound myopic astigmatism. In mixed
astigmatism one set is in front, the other behind the retina. It is necessary
to fix in the mind the fact of the two principal meridians being opposite
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each other and that the meridian of largest curvature is the one of longest
focus ; so that a horizontal line or object is more clearly seen if the vertical
meridian be the more emmetropic one of the cornea, and wice versa.

Symptoms.—Astigmatism is a fraitful source of asthenopia and head-
ache, and such are the usual complaints first heard. These are produced
by the endeavor of the accommodative apparatus to overcome the unequal
refraction of the cornea by its opposed one-sided activity. There follows
dimness of vision for distant objects, whose outlines become unequally
blurred according to their position relatively to the more emmetropic me-
ridian of the eye. The patient may, therefore, tilt the head to seean object
more clearly. In high degrees of astigmatism the asymmetry of the cornea
may be detected by the observer without any instrument.

Diagnosis.—An oval pupil with its long axis corresponding to the
axis of astigmatism may be often observed in high degrees of astigmatism.
If with 4 or — sph. lenses we are unable to bring a patient’s vision to
24, we at once suspect astigmatism, especially if no other causes of ambly-
opia are discoverable. If by the ophthalmoscope the outlines of some of
the fine capillaries of the fundus are clear, while others require a different
lens to bring them to the same degree of distinctness, astigmatism 1s cer-
tainly present. We may, in this way, with some approach to accuracy,
measure the ametropia of the different meridians by noting the lens which
gives the clearest view of a fine vessel running in the horizontal direction ;
this will give the degree of ametropia of the vertical meridian of the
cornea. The lens which renders equally clear a capillary of the vertical
direction gives the measure of the horizontal meridian of the cornea. The
papilla of an astigmatic eye appears oval viewed through the ophthalmo-
scope, the long axis corresponding with the meridian of greatest refrac-
tion.

For estimating astigmatism with the test lenses a spectacle frame is re-
quired, with numbers from o to 180, beginning with the left side of either
eye and extending around half the circle to the point opposite. ' The axes
of astigmatic glasses are marked, and the number opposite the lens-mark
indicates the meridian requiring no additional refraction. We need also a
fan of radiating lines, or, better still, a Green's Astigmatic Card, shown in
Fig. 17. 'When we have, by a sph. lens, got the greatest acuity of vision
possible in this way, and it is yet below the normal, we then learn, by per-
sistent question and direction of the patient's attention, if any of the lines
across the clock face are more distinct than others. If those from III to
IX are the clearer, we put over the sph, lens already in the frame cylin-

drical lenses, either plus or minus, at right angles to these lines, until we
D
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find one which brings out the lines of the opposile meridian as clearly. So
long as certain of the clock-face lines are more distinetly seen than others,
or the while interspaces narrowing to the centre are less sharply defined in
some, so long is the astigmatism not wholly corrected. When we have
neutralized the astigmatism, we formulate the result in the patient’s record,
thus: R. V. 28 sph. 4+ 1.50 D. = cyl. + 050 Dax.go = 8, 1s an example
of compound hyperopic astigmatism. R. V., 55 Sph. — 2.00 D. T eyl
— 1.00 D. ax. 180° = %4, is an example of compound myopic astigmatism.
Simple astigmatism is corrected by a cyl. lens, without a sph.

Fig. 17,

! t;lg__E_Eni & (0.

In mixed astigmatism the visual error is corrected by a 4 sph. T a —
cyl., or wice versa, or by two cylinders. If, for example, the vertical meri-
dian be myopic by 1.50 D., and the horizontal hyperopic by o.50 D., there
is thus a total difference of 2 D. between the two meridians. We can ex-
press this result in three different ways :—

1. Sph. — 1.50 D. 7 Cyl. 4 2.00 D. ax. 90°—.
2. Sph. 4+ o.50 D. > Cyl. — 2.00 D. ax. 180°—.
3. Cyl. — 1.50 D. ax. go® = Cyl. 4 o.50 D. ax. 180°—.

S S
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It is needless to say that the estimation of astigmatism will test the phy-
sician’s patience, tact, and understanding of the subject quite thoroughly ;
experience is the only school. Rules and reading cannot teach it so well
as persistent practice with all kinds of cases. Only by this plan can he
reach that fineness of discrimination and certainty of result which make
him sure that subnormal acuity is due to the patient's amblyopia, and not
to an undgtected but corrigible refractive error, or to the patient’s infellec-
tual astigmatism or mental amblyopia—qualities which must always be
considered in the count. We again repeat our conviction of the necessity
of using a mydriatic, and especially in estimating astigmatism.

Other Methods of Estimating Astigmatism.—The application of
Retinoscopy to the estimation of the astigmatic error follows logically
from the principles already set forth. Instead of the uniform change in all
meridians of myopia or hyperopia, we shall find in astigmatism that a sph.
lens is at last reached that neutralizes the movement of the fundus reflex in
one meridian alone, leaving the opposite meridian uncorrected. This is
the indication that astigmatism is present, and that we must now proceed
with caution. The direction which the reflex takes shows also the axes of
the astigmatism. We can now use cyl. lenses, or perhaps the better plan is
to note the sph. lens required for neutralizing the movement in the more
emmetropic meridian, and then proceed with the sph. glasses till the oppo-
site meridian is also neutralized. In low degrees of astigmatism, and
especially of mixed astigmatism, we find the retinoscopic estimate only
approximately accurate, and do not counsel sole reliance upon it.

Tweedy’s Optometer (Fig. 18) may be utilized to discover or confirm
our estimate of astigmatism. The atropinized eye is made artificially
myopic by a - sph. lens, say of 5 D., placed in the clip, and a dial hold-
ing the fan of fine lines is slowly brought from beyond the point of distinct
vision. If the patient is astigmatic, of course some of the lines will be-
come distinct before others. Noting the distance of the dial from the eye,
we place — cyl. lenses at right angles to the axis of the cleared lines, till
those of the opposite meridian are as sharp.

By Professor Thomson’s Ametrometer (Fig. 1g) the astigmatic dif-
fusion circles are measured, and so the astigmatism itself estimated, by
means of two small flames, one of which, B, is movable and connected
with the slide, C. An emmeirope sees the two flames as two luminous
points, the hyperope or myope as two homocentric disks, the astigmatic
as two disks elongated in the direction of one of the principal meridians.
The distance of the lights apart when the disks are in contact, as shown
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upon the scale, gives the ametropia of that meridian. The scale with its
flame is then swung to the other meridians and estimates noted for each.
Lenses can, at the same time, be placed before the eye till the disks are
resolved into luminous points, however little their distance apart.
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This ingenious Ametrometer may be used to diagnosticate any other form
of ametropia.
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The Optometer or Astigmometer of Javal and Schiétz is, of all
the instruments so far devised, the most accurate and speedy method of
estimating the corneal astigmatism. The instrument will hardly come into

Fic. 19.

very general use, so its detailed description is omitted here. The essential
principle upon which the inventors proceeded is the measurement of the
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corneal reflection of an object placed before the eye. A variation of six
millimetres in the size of the object chosen, at a distance of 35 cm. from
the cornea corresponds to a difference of 1 DD, of refracting power. The
defects of the instrument are that it cannot measure lenticular astigmatism,
if it exists, nor can it help us in estimating myopia and hyperopia if these,
as commonly, are due to an increased or shortened antero-posterior diam-

eter of the eye. By its aid the astigmatism of an aphakial eye is at once
and infallibly calculated. -

Estimation of Ametropia without a Mydriatic.—The indications
heretofore given have proceeded on the assumption that the accommoda-
tion has been suspended by Atropia or Homatropin. Though a half-dozen
instillations of a two per cent. solution of the latter may be generally
relied upon, and that its effects will pass off during the day, cases may
occur when even this amount of time cannot be spared by the patient, or
some other reason forbids its use. In these cases the Ophthalmoscope must
be the chief reliance, and the surgeon’s skill will be tested in hunting out
the lurking or disguised errors. The dark room must have all daylight
excluded and the wall present no object to arouse the patient’s accommoda-
tion. In this way, and after considerable experience, the amount of the
amelropia may be estimated with approximate correctness, especially in
myopia. In hyperopia we can never be quite sure the total defect has been
learned. With the distant test types we can, of course, discover the Mani-
fest hyperopia, or that the acccmmodation cannot mask, but the Latent
(that neutralized by accommodation) will always be hidden so long as the
lens has any elasticity. A method of getting the largest amount of the
Manifest is to over-correct the hyperopia by a strong - sph. lens of, say 5
D)., thus securing the greatest possible relaxation of the ciliary muscle. By
successively neutralizing this with — sph. lenses from weak to stronger, we
finally reach one that gives §J most perfectly, and the difference between
the lenses is the measure of the Manifest hyeropia. This method
approaches accuracy in proportion to the age of the patient, since with
advancing age Latent hyperopia gradually becomes Manifest, as is shown
in Fig. 20.

But the possibility of astigmatism is the hidden enemy we have always
to fear in not using a mydriatic, because low degrees are extremely difficult
or impossible to unmask, and with sensitive, nervous people these are suf-
ficient to produce the very troubles they come to us to get relief from.
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PRESCRIBING SPECTACLE GLASSES.

Reliance on Rules, etc.—All our discussion, so far, has been only
preparatory to this point. The intricate studies and practices of refraction
are only data we are to use the moment of writing the prescription for
spectacles. This is the focus in which theory and practice are to be united
with an intimate and careful analysis of each individual case. Here, of all
places, all blind obedience to rules will be fatal. If, as is perhaps true,
three-fourths of the daily labor of an ophthalmic surgeon consist in re-
fraction cases, the importance of good judgment is the more apparent,
because the experience of others can never be of but limited use to one, each
particular case being largely a law unto itself, requiring careful attention
and study. Moreover, the immense natural difficulties of the subject are
greatly heightened by the utter disagreement of writers as to their rules and
recommendations, which goes to prove that few rules are possible to be
laid down with safety. In trying to thread our way through this maze of
contradictions and exceptions (which are often quite as numerous as proofs
of the rule), we can only hope to briefly hint at certain rules of procedure
that may serve the student as helps toward forming his own system.

We may, however, set down one certain rule : Astigmatism is always to
be wholly corrected, whatever the age, history, or peculiarities of the pa-
tient, Whether myopic, hyperopic, or presbyopic, the existence of uncorrected
astigmatism can only be a source of weakness and ocular trouble which
failing health or added years will be sure to bring out sooner or later. If,
as perhaps usually happens, the lens has been long accustomed to a partial
correction of the corneal asymmetry, there may follow a period of some-
what troublesome adaptation, whilst the ciliary muscle and lens are, as it
were, outgrowing their old habits and returning to their natural or sym-
metrical activity. But this period can be only temporary, and were better
endured than to postpone the day of a more fatal reckoning.

Assuming that the refractive error has been accurately diagnosticated, the
location of the far point exactly found, let us see what are special conditions
and circumstances to be borne in mind in prescribing for—

Hyperopia.—Our patient’s far point is beyond “ infinity,” and he has
to waste a less or larger portion of his amplitude of accommodation in first
reducing the far point to * infinity "’ before nearer objects can be clearly
seen; he therefore hasless accommodation left and the strain becomes greater
as the object is nearer. Just so far as his far point lies beyond ¢ infinity,"’
just so far does his near point lie beyond the normal near point. In other
words, the range of accommodation does not differ, whatever the refractive
error. As a general rule, we endeavor to put the patient in that condition
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most nearly approaching the normal condition, and the first indication 18,
therefore, to bring the patient’s far point to infinity. If, e. ., we have found
the hyperopia to amount to 3 D., we desire to spare him the loss of his 3
D. of accommodation by a -} sph. 3 D. lens, which puts his far point at
“infinity.” Whether we can do this in this and all other cases depends—

1. On the Degree of Hyperopia.—It is safer to give full correction in
proportion as the degree of the error is small. If there are no other contra.
indications, I or 2 D. may be nearly or wholly corrected. But when it is
higher it is often found unsatisfactory to give the full correction.

2, On the Age of the Patient.—The older the muscles the less able
they are to conform to the new order of things induced by a full correction,
especially of high degrees, while in young and vigorous ones there is also
a protest against being suddenly deprived of their habitual amount of
activity.

3. On the Clinical History of the Patient.—If the hyperopia is
hereditary, or of a great many years’ standing, the tissues will more reluc-
tantly permit a sudden change in their stimuli and functional activity. If there
has been a recent history of Asthenopia and frontal headache the sudden
change of a full correction is apt to prove disastrous, and a notable reduction
is advisable, according to the degree of hyperopia, and our judgment of
the power of adaptation or rallying probable to be exercised by the patient.

4. On the Avocation, Habits, or Purposes for which Glasses
are Desired.—The habitual work and method of work must be consid-
ered. The musician or hook-keeper wish the best acuity with the easiest
accommodation at different distances from those required by literary peo-
ple or those working at fine needlework, etc.

5. On the Surplusage of Accommeodation.—In the young we have
seen the range of accommodation to be relatively high, so that the far point
can be placed at “infinity” with greater impunity for the youthful hy-
peropic than for the one of middle age., Landolt thinks that the
habitual and continued use of the ciliary muscle may consume two-thirds
or at most three-fourths of the total power of accommodation.

6. On the Effects of 4 Sph. Lenses on Convergence.—The con-
nection between hyperopia and convergence has been mentioned (see p.
33). Convex lenses, therefore, break in upon the normal or acquired re-
lations between accommodation and convergence, and though the change
be of the nature of a relief from the effort of convergence, it should not be
changed too suddenly or to too great an extent.
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7. On the Distance and Position of the Glasses Relative to the
Eye.—The further from the eye the glass is placed the greater its power,
if the eye be observing an object greater than double the focal distance of
the glass, or vice zersa if less than double this distance, A high nasal
bridge or ill-fitting spectacle-frame puts our test lenses at a distance or at
an angle which is different from the spectacles of the optician. These
should be well centered, so that the visual axis pierces the lens centre for
the most used degree of convergence. A -+ sph. lens acts as a prism if,
as commonly happens, the rays passing into the eye do so only through the
edges of the glass, and the consequent displacement of objects is greater
as the part of the lens looked through is nearer the periphery. The moral
of all this is: Be yoursell an optician, as well as watch your patient’s
optician,

8. On the Thoroughness of Atropinization.—The ciliary muscle is
probably never wholly neutralized by atropia, and if we give the full cor-
rection of the glass the remnant (* fone ’) of its functional activity is added
to that of the glass and produces an arlificial myopia. The less certain we
are of the atropine paralysis the safer it is to allow more largely for this so-
called tone; one-fourth to one-half a D. is customary, with medium degrees
of hyperopia.

The suggestions are, of course, in no way exhaustive, but point out
only certain lines where circumspection is necessary. In glancing over
them many considerations seem to resume themselves into a necessity of
bridging over the period of adaptation which must ensue upon a more
or less full correction; or we might call it a too sudden placing the far
point from its abnormal position beyond * infinity ™ to the emmetropic posi-
tion. This is the ideal correction, and anything short of it is not ideal
success, and often, we may say generally, comes from the unpleasantness
and impatience both of the mind and the ocular tissues of the (often mis-
called) patient, undergone during this period of ad aptation and transi-
tion. In giving expression to the following method we have found highly
successful in our practice, we would give a caution that it requires some
bravery and more knowledge of the patient—a knowledge that he will
trust you and not expect perfect results at first. The plan we speak of is
this: For the lower degrees of hyperopia, and, with small allowances, the
medium degrees, where there are not strong contraindications, put the far
point boldly at * infinity,” assuring the patient that the effects may not be
perfect for the first weeks, but that the final outcome will be belter, besides
obviating the trouble of a change in glasses so soon. If we find asthen-
apic symptoms not relieved, or even increased, we prescribe Atropie Sulph.
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gr rgp ad Aque 3j, dropped in the eyes once a day for some time, and
by this means the transition period is passed with ease and happy results.
This weak solution of the drug, as will be seen, only serves to calm the
irritation or over-action of the ciliary muscle, It should not produce any
mydriasis.

Myopia.—In addition to the conditions alluded to in reference to hyper-
opia, most of which holds good in myopia, we must not forget the minimiz-
ing effect of high degree — sph. lenses. Hence the particular necessity
of placing high numbers of myopic glasses close to the eye. Even in the
medium grades the patient must choose between clearness of outline and
smallness of image on the one hand and blurred outlines of the image
approaching the normal in size. An average is often made, or a compro-
mise, for no lenses can unite the two very desirable things, and the degree
of the compromise must be left to the taste of the patient. However
high the myopia, a correcting glass above 8 or 1o D, will hardly ever be
borne well. Two pairs of spectacles are advisable for myopia of high
numbers.

As a rule, Myopes bear full correction much better than Hyperopes,
though at last each case demands individual study and attention. As in
hyperopia, the weak Atropia solution helps ofien to break the suddenness
of the change.

Should Spectacles be Worn Constantly ?—1If astigmatism exists, and
is properly corrected, we answer, yes; and the greater the degree, the
more imperative it is to do so. This last holds good with the higher grades
of myopia and hyperopia. In the lower numbers more liberty of choice
may be allowed. In simple myopia of low grades eye-glasses may be pre-
scribed which are removable at pleasure.

Anisometropia is that condition characterized by a difference in the
refractive error of the two eyes. It very rarely happens, indeed, that the
error is the same, but small variations are not practically considered.

There are three varieties of Anisometropia.

1. When there is synchronous fixation and binocular vision.

2. When there is alteration of fixation and vision.

3. When one eye alone takes part in vision.

It goes without saying, that the kinds of ametropia in the two eyes are
widely variable, Astigmatism may or may not be superadded to either
monocular or binocular myopia and hyperopia.

Asthe eyes are always refracted singly, the anisometropia appears at the
completion of the tests; but in addition to the diagnosis of the separate
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refraclive errors, it becomes, as regards treatment, highly necessary that
we determine exactly to which of the three classes above mentioned the®

patient belongs.

Determination of the Class.—Fix the patient’s gaze upon some 0b-
ject, and quickly interpose a prism horizontally before one eye; if the eye
rotates toward the apex of the prism, binocular fixation is proved, and the
anisometrope belongs to the first class. The refraction tests and their results
will generally show if the case belongs to the second or third class. If both
eyes have a nearly equal degree of acuity with their correcting lenses, they
are probably used alternately, and, doubtless, without the knowledge of
the patient, the eye most hyperopic being used for distant objects, the
other for near ones. By successively covering each eye, and at the same
time testing each upon near and distant objects, we soon determine #f alter-
hate use still exists, Strabismus generally follows the setting aside of an
eye, as in the third class of cases.

Treatment of Anisometropia.—It is only to patients of the first class
that we seek to give stereoscopic or synchronous binocular vision, and even
here it is not always successful. If the refractive difference is greater than
2 D., a partial correction of the more ametropic eye is all that will gener-
ally be borne. The difference in the size of the retinal images is less
easily borne than the diffusion circles of a partial correction. Caution, skill
and judgment are here required of the physician—caution especially when
it comes to any attempt at bettering the condition of those composing the
second class. Tt is here very easy to make a bad matter worse. Stereo-
scopic vision is, as we have said, usually out of the question, and prudence
requires little interference. Yet that little must be made, to keep the case
from drifting into the third class. That is to say, we try to get the least
useful eye to participate more in vision by a partial correction. The more
hyperopic eye is, for most people, the one least used, and, unless excessive,
its manifest hyperopia will, at least, bear correction. The younger the
patient, the more is to be hoped from the attempt.

As to the third class, two reasons urge us to endeavor to hold the un-
used eye to some functional activity.

1. That there may be vision, in case of accident to the better eye.

2. To avoid the dishigurement of the strabismus usually consequent upon
non-use of an eye.

We should, consequently, advise exercise of the unused eye, preparatory
to which an operation of tenotomy or advancement (.7 ) may be neces-
sary and a partial correction of the refractive error.
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PRESBYOPIA,
Definition.—That condition of the eyes occasioned by the lessened
elasticity and consequent diminution of refractjve power of
by the near point is removed beyond a point 8 inches aw
Donders). More shortly, we

the Lens, where-
ay (2106.§ mm.—
. may define it as the recession of the near
point beyond an easy working distance,

Etiology.—The diminished elasticity of the lens is a change, as we see
from Fig. 20, that begins in youth, but which in emmetropic eyes is not

troublesome till it has progressed to such a point that our near point is no

Fi1G. =20,

longer within the comfortable range of about 2z ¢s2. The ultimate cause
of the change is one with the general growth of the bodily tissues in solidi-
fication, atheromatous changes, etc.

Symptoms.—Dimness of vision for near work, asthenopia, etc., from its
continuance, and necessity of holding the book or sewing at an increased
or uncomfortable distance.

Degrees and Progress of Presbyopia.—Figure 20 (after Donders)

gives a diagrammatic illustration of this condition. The age of the patient

e e e
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is given at the tops of the lines; the numbers of [). of accommodation cor-
responding to each age are shown at the side opposite the intersecting
lines, with the position of the near point in a parallel column, The hori-
zontal line starting at zero represents the emmetrope’s refraction, the far
point, and the fall of this line from 55 his increase of hyperopia (v. p. 34).
From this we see that at about 45 years of age the near point has receded
to 33 cm., or 13 inches, a point at which continuous work becomes tiresome
and difficult. The reduction of the range of accommodation is, of course,
identical with the recession of the near point.

Diagnosis.—Take the lens representing the focal distance of the point
at which the patient desires or habitually works, and from this deduct the
lens of the focal distance of the receded near point. Thus, if the near
point has reached a point twenty inches away, and we wish to bring it back
to eight inches, we take the difference between -2 D.and 45 D. =+
3 D. as the proper correction. It is, however, always best to consult the
patient’s feelings and tastes by mounting the test lenses, and with Jaeger
test letters, sewing, etc., learn which gives the most satisfactory result.

In every case of presbyopia we must first test the patient for preéxisting
myopia, hyperopia, or astigmatism. For this purpose no mydriatic is neces-
sary, as a fairly accurate estimation can be made without. As before said,
all astigmatism must be corrected. If hyperopia preéxisted, the presbyopic
failure will make itself felt that much earlier, provided the hyperopia has
not been corrected by spectacles. If the patient has had hyperopic specta-
cles, he may be surprised that they are no longer satisfactory. If not, the
hyperopic correction must be added to the presbyepic.

If the patient had previous myopia uncorrected, the presbyopia will not
become manifest till the increasing inelasticity of the lens has overtaken
the myopia. Thus, if there be preéxisting myopia of 2 D., the patient will
not find himself needing glassestill he has passed 50. '

Treatment.—Consists in prescribing the - sph. lens that will replace
the receded near point at a convenient working distance, somewhat variable
according to the habit or occupation of the patient, generally about eight
to twelve inches. Though we may thus tether the near point, we must not
forget it is only for a time, and that in a few years it will be found to have
strayed away, and stronger glasses will then be required.

The following are approximately the principal numbers for an emmetrope
deduced from the chart :—



hd REFRACTION OF THE FYE.

Age. Aece, i D, Near point in inches.  Lens to reduce near point to g in.
40 4 10 -+ SIJ}]r 0
45 3 L3 I
50 2 20 2
55 1 30 3
6o 0.50 8o 4
65 0.25 co ; 4.50
70 0.00 H 5.50
75 0.00 H 600
8o 0.00 H 7.00

Kinds of Spectacles, Adaptation, etc.—Hyperopes, and especially
if astigmatism be superadded, should wear their lenses all the time, and
spectacles are, therefore, better, because they fit the eye and face more
accurately. Eye-glasses may be worn, if preferred, in cases of low degrees
of myopia, because then the eye-strain does not continue when the glasses
are not worn. In all cases of astigmatism of 0.50 D. or over, whether
myopic or hyperopic, the patient should wear spectacles unless the nose
give a particularly firm resting place for the pince-nez, and the compression
produce no discomfort or injury to the tissues. Where presbyopia is added
to any considerable ametropia it becomes very troublesome to be continually
changing from the one to the other pair of glasses. Bifocal lenses, called
Franklin glasses, are often of great service to such patients. They may
be made either in a single piece of glass or in two pieces, the distant glass
being above, the near one below. There may be some prismatic effect,
and discomfort may result for the first weeks they are worn, but this gener-
ally wears away intime. When the presbyope is an emmetrope the read-
ing glasses may be cut horizontally on the upper edge (called sometimes
“ pulpit spectacles ), so that they do not interfere with-distant vision, and
cover only the lower part of the field. As the pupillary distances, shape of
the nose, face, etc., vary in different people, the spectacles should be made
for each patient and fitted accurately, so that not only comfort, but the
desired optical objects are attained. The prismatic effect of lenses mis-
placed is often injurious. The oculist should always test the opticians’
work before allowing it to be used by the patient, not only to prove that
the lenses are as ordered, but to see that the pupil is behind the optical
centre of the lens, that the lashes do not rub the lens, that a comfortable fit
is secured, etc. Distance glasses should be placed vertically before the eye,
and reading glasses a little inclined, because of the downward gaze of the
eyes in near work. We test the accuracy of the grinding of a lens by plac-
ing over it the neutralizing lenses, or such as are the exact reverse of those
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PART 1I.

FUNCTIONAL DISORDERS AFFECTING VISION.

PARALYSES.

Paralysis of the Levator Palpebra Superioris.—The result of this

paresis is a falling and inability to elevate the upper lid, producing the con-
dition called Ptosis.

Ptosis may be produced by other causes, chief of which are trau-
mata, trachoma and redundancy of the skin, or flabbiness of the tissues. It
may also be congenital. The greater portion of cases, however, are caused
by paralysis.

Causes of Paralytic Ptosis,—I, LPeripheral, as cold, rheumatism,
orbital tumors or abscesses, exophthalmic goitre, etc., which pro-
duce pressure or inflammation of the nerves.

L. Pressure at the Base of the Brain, e. £., syphilitic or rhenmatic
ostitis, periostitis, tumors, aneurisms, effusions, and inflammatory
exudations,

III. Cerebral, e. g., softening, hyperemia, sclerosis, tumors, aneurisms,
effusions, etc. ; implicating intellectual processes.

IV. General Disease, as syphilis.

Prognosis.—Favorable the more recent the attack, and also the more
partial it is. Generally speaking, the prognosis depends on the cause, If
due to cerebral lesion it is more doubtful.

Treatment.—According to the cause: when no other adequate cause
can be found, suspect syphilis.

I. Medical.—When we have exhausted the probability of the affection
yielding to drugs, hygiene, etc., we proceed to

I1. Electrical—If a daily use of the constant current (moderate strength
—globe and mastoid process) give no improvement, we proceed to

II1. Swurgical Operations.

Paralysis of the Orbicularis—Lagophthalmus.—This condition is
characterized by an inability to close the eyelids, the name being due to
the staring appearance of the patient. Exposure of the globe to external

56
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irritants is followed by epiphora, conjunctivitis, keratitis, etc. The facial
nerve is the one involved, and the paralysis may be special or general, par-
tial or complete, Causes and treatment are the same as in ptosis from
paralysis. The edges of the lids may be pared and united by stitches, to
shield the eye from dust, etc., while the orbicularis is regaining its power.

Paralysis of the Ocular Muscles.—The seat of the lesion is rela-
tively indicated by the number and kinds of the paralyses. The Internal,
superior and inferior rceti, the inferior oblique, levator palpebra and
sphincter of the pupil are all supplied by the third nerve; and if all these
are paralyzed, we know the lesion must be intra-cranial ; if only a part of
these organs are affected, it is probably orbital. Double or binocular
paralysis of the same muscles also points to a cerebral origin, Other
paralyses are generally orbital.

In partial paralysis or paresis, the deviation of the sound eye during
fixation of the paralyzed eye is greater than the deviation of the paralyzed
eye during fixation of the non-paralyzed. In other words, the angle of
secondary deviation is greater than that of primary deviation. Loss of
motility and diplopia increase upon the side of the paralyzed muscle. If
the object be moved toward this side, the image of the affected eye moves
in an opposite direction. The image of the affected eye is always found
upon the side opposite that toward which the cornea is turned. When the
patient fixes with the paralyzed eye and is deceived in the position of the
object, the object is misplaced toward the side of the paralyzed muscle.

Causes and Treatment are, in general, the same as for ptosis, already
indicated.

Special Diagnoses.—The external rectus is supplied by the sixth
nerve. An object moved outward past the median line is not fixed by the
eye thus paralyzed, and convergent squint increases as the object is carried
outward. -

Paralysis of the Superior Oblique, supplied by the fourth nerve, is
detected by imperfect rotation downward and outward, causing diplopia
and slight convergent squint.

Paralysis of the Third Nerve, if complete, is generally binocular, and
results in ptosis and loss of all movements except outward by the external
rectus and downward and outward by the superior oblique. There is
mydriasis, no accommodative power, and crossed diplopia.

If incomplete, as is more common, the phenomena are indicative of the
parts affected. If of the internal rectus alone, there will be the same in-

ability to preserve fixation as an object is moved fnward past the median
¢
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line, that was noted of the outward movement when the external rectus was

spoken of. The diagnosis is also not difficult in the cases of the paresis of

the superior and inferior recti and the inferior oblique, We append a
valuable table modified after Landolt, showing the nature and position of
the images, with other correlated details that will be of service in studying
the diagnoses of the paralyses of the ocular muscles. (See pages 60-63.)
Paralysis of the sphincter of the pupils—Iridoplegia—produces moderate
mydriasis and insensitiveness of the pupil to light.

Paralysis of the ciliary muscle alone—Cycloplegia—to be distinguished
from presbyopia, produces loss of accommodative power, easily diagnos-
ticated. TIridoplegia combined with cycloplegia is called ophthalmoplegia
interna, as the paralysis of the external muscles is called ophthalmoplegia
externa.

Treatment, as before, consists in seeking out the causes ; when electricity
—both by the constant and the interrupted currents—combined with con-
stitutional remedies, fails to give relief, tenotomy, or tenotomy with advance-
ment (g. 2..) may be advised.

Paralysis of the Dilator Pupilla, supplied by the cervical sympa-
thetic, causes myosis, but this last may also be due to spastic action. The
‘ Argyll-Robertson pupil,” a valuable diagnostic sign of incipient loco-
motor ataxia, has the peculiarity of responding to accommodation but not to
light. The reflex action is lost, but the associated movement remains perfect.

Paralysis of the Retina.—This may be complete or partial. Cases of
the former are excessively rare, and show the lesion to be in front of the
chiasm. When partial, there is usually a division of the field of vision
into two nearly symmetrical halves. There have been a few cases where
the paralysis was of the upper or lower half, 7. ¢., where the dividing line
was horizontal, but it is almost always vertical. The condition is called

Hemianopsia, which signifiek a blindness in one-half of the visual field
of each eye. With slight irregularities and few exceptions, the vertical
line cuts through near the macula, dividing the fields of both eyes into two
parts. It results that the affected or blind halves may be :—

1. Homonymous, . e., both right or both left sides—most commonly the
right.

2. Crossed—The two nasal, or the two temporal sides. (Very rare.)

Causes,—The lesion (hemorrhage, tumor, etc.) is cerebral and behind
the chiasm or optic commissure, Into the vexed question of the location
of the lesion we cannot enter here, though it is quite generally admitted
that it may be in the occipital lobe and angular gyrus (the ultimate
codrdinating centre) or in the opposite optic tract.

S ——
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Diagnosis.—The ophthalmoscope will show no indication. The patient’s
symptoms are clear, and by fixing his gaze upon a point we can roughly
determine the blind parts of the field by motions of the fingers at difterent
angles, the eye not under examination being covered. More exact deter-
mination should be made with the perimeter. (See p. 70.) Retinal hem-
orrhage or retinal detachment are quickly distinguished from paralytic
hemianopsia by the ophthalmoscope, as this will reveal the characteristic
lesions.

Prognosis depends on the nature of the intra-cranial lesion, whether it
be caused by an embolism, tumor, apoplexy, periostitis, or of traumatic
origin. Syphilis is to be borne in mind.

Treatment is to be wholly constitutional, and directed to combating the
origin of the trouble.

SPASMS.

Spasm of the Orbicularis is called Nictitation in the lighter form,
when there is slight involuntary twitching of the lids, or Blepharospasm
in the more severe cases, when they are convulsively pressed together. We
have had several cases where the muscular movements extended themselves
to the face, and one where the arms and hands sympathized, simulating a
well-marked and typical case of Chorea. Proper spectacles completely
cured the affection, showing that a refractive error may produce misleading
and unexpected symptoms. Other causes are local irritations which set up
reflex neuroses.

Treatment.—Be on guard against hysteria, If the cause cannot be
found, and the case fails to yield to constitutional and local applications,
we must look to the refraction ; division of the supra-orbital nerve is a last
resort.

Spasms of the Ocular Muscles are rare except in the disease called
Nystagmus, which is characterized by spasmodic oscillation of the eye-
ball in any direction, but generally laterally. It is usually congenital, and
commonly associated with amblyopia. Beyond attention to the general
health, and the correction of refractive errors (which may serve as cause or
aggravation) treatment seems unavailing.

Spasm of the Ciliary Muscle, or of the Accommodation, has been
already alluded to, and often gives the surgeon a great deal of trouble. We
may discover it by the ophthalmoscope, the granular look of the Choroid-
epithelium changing in clearness as we look at it, should the spasmodic
action of the muscle chance to take place. The test consists in a marked
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G FUNCTIONAL DISORDERS AFFECTING VISION.

difference between the far point, as evidenced by the patient’s reading of
distant letters (without atropia) and the refractive error as shown by careful
ophthalmoscopic examination. The first will simulate a high degree of
myopia, which can only be unmasked and the exact estimation of the
degree of spasm made with precision by thorough atropinization.

The Causes of spasm of accommodation are usually the strain or pro-
longed use of ametropic eyes without correcting spectacles, It may accom-
pany myopia and astigmatism, but is more commonly found in young hy-
permetropes. It may be due to insufficiency of the internal recti,

The Treatment consists in complete atropinization, continued till the
spasms yield. This may require atropine instillations for a week, though
generally not so long. Proper glasses should then be prescribed and the
transition or adaptation period (see p. 49) carefully watched, while the
irritation may be reduced by the use of a weak mydriatic, (F. 14) once a
day, as recommended. If due to weak internal recti muscles, prisms, base
in, may serve a good purpose.

Spasm of the Sphincter Pupillee.—Myosis from spasm of the sphinc-
ter is generally an associated movement coexisting with spasm of the
accommodation,

MUSCULAR INCOORDINATION _STRABISMUS.

Definition.—That condition of the eyes in which the visual axes do not
both converge upon and transfix the object.

Causes.—The over-action, under-action or paralysis of a muscle or of a
set of muscles. The association of convergent strabismus with hyperopia
and divergent strabismus with myopia has already been set forth.

Varieties.—I. Paralytic, which has already been alluded to. II. Con-
comitant, having full range of movement.

The term Apparent Strabismus is used to denote a certain appearance
of the eyes simulating real strabismus, and is caused by a large angle alpha
(the angle formed by the visual and optic axes) in hyperopia which makes
an apparent divergence, or in myopia a negative alpha angle may give rise
to a seeming convergence of the visual axes. This is tested by alternately
covering the eyes while fixing an object and noting if there be deviation
upon uncovering the suspected eye. A better and more certain means is
to test the power of the internal and external recti muscles with prisms.
In normal eyes abduction varies from 4° to 6° and adduction from 12° to
20°. Therefore abduction of more than 6° and adduction of less than 10°
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or 12° give intimations of abnormalism, The object should be twenty feet

away.
Concomitant Strabismus may be
Unilateral, when the same eye always deviates;
Alternating, when either eye fixes;
Constant, when the condition is a permanent one;
Periodic, when recurring at intervals or irregularly ;
Convergent, when the squinting eye is turned to the nasal side ;
Divergent, when the squinting eye 1s turned to the temporal side.

Fig. =I1.

Symptoms—Diplopia.—The patient complains of seeing double.
Binocular vision, as we know, is possible only when the two images are
formed on identical parts of the retine. If one image be thrown aside
there will be a false image formed in a direction opposite to that of the
deviation of the eye. When the Strabismus is convergent the diplopia is
Homonymons ; when divergent it is Crossed. This will be rendered more
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clear by Fig. 21, where the image of the object, o 4, is thrown on a retinal
point of the convergent eye accustomed to receive images from the same
side or from the right (4. o, #.) while in Fig, 23 the false image is by the
divergence thrown on a point of the retina as if coming from the left or
crossed side,

The less the squint the more troublesome it is, because the false image
is clearer. In extreme cases no false image may be formed, and so no
diplopia exists,

Diagnosis.—If the- distance between the.images remains uniform while
the eyes (with rigid head) follow an object moved across the field of vision,
it is evident the strabismus is not from paralysis. The deviation of the
squinting eye when the normal eye fixes is called the Primary Devia-

FiG. zz2.

The left eye is the one that squints.

tion ; that of the normal eye while the affected eye fixes, is called Second-
ary Deviation. Strabometers, instruments for measuring the degree of the
squint, are of service in small variations. When the deviation is as great
as that shown in Fig. 22, it may be made apparent by the direction of the
eyes with rigid head to/different objects, The position of the, false image
is readily determined;'and so the nature of the diplopia or squint deduced,
by alternately covering each eye. Z7ke amount depends on the angle of
the strabismus, which, of course, depends on the distance apart of the two
images in relation to the distance from the eye. The perimeter and a
distant object beyond it-may be utilized for.its accurate measurement.
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Treatment.—In the young a correction of the refractive error serves
(uite often to correct the strabismus, because the squinting eye has been,
perhaps, turned aside to get rid of its more imperfect 1mage, or has not
been kept to its work, because of the uselessness of its service. If the
patient be too young to wear spectacles, exercise of the deviating eye is to
be advised till spectacles can be worn. A fter a probationary period with

Fic =3.

the spectacles, of a few weeks, or even months, without improvement, a
tenotomy, or tenotomy with advancement of the opposite tendon, must be
done, In adults the surgical operation may be at once advised when the
degree of deviation is considerable. In all cases the proper spectacles
must be worn constantly after tenotomy.

ASTHENOPIA.
Definition.—Fatigue of the ocular muscles or visual powers.

C‘ -3 —_— .- ] Ll = 1 '\1 i r
auses.—Uncorrected ametropia producing strain of the muscles; too
prolonged use of the eyes; anzmia, etc.
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Varieties,.—1I, Accommodative, affecting the ciliary muscle, gencrally
due to hyperopia.

II. Muscular, due to weakness or strain of the internal recti, commonly
caused by myopia.
ITI. Retinal.

Symptoms.—The most pronounced symptom is headache. The im-
mense role plaved by eye-strain in the production of headache is only
beginning to be recognized by the general practitioner, There is hardly a
day that every ophthalmic physician does not have cases where for persist-
ent headache the patient has been drugged for years without avail, and
where a proper correction of the ametropia ends all trouble as if by magic.
The headaches are usually frontal, sometimes also occipital, and are brought
on or made worse by reading, writing or sewing. Other subjective symp-
toms are dimness of vision for near work, heaviness of the lids, lachryma-
tion, blepharitis, etc., etc, If helladonna administered internally relieves
headaches, or sulphate of atropin dropped into the eye relieves the pressure
over the brow, we are almost assured that a proper adjustment of glasses
will give complete relief.

Diagnosis.—For practical purposes of treatment it is not necessary 1o
distinguish between the varieties. The refractive error will point them out.
If no such error exists we may think of hysteria, unless a decided anwemia
is sufficient to explain the case.

Treatment,—The refractive error is to be corrected by proper glasses.
If the symptoms do not yield we prescribe F. No. I4. Rest for asthenopic
eyes 1s always advisable,

AMBLYOPIA,

Synonyms.— Anzsthesia optica; amaurosis is sometimes used to denote
blindness, and sometimes as interchangeable with amblyopia. Being thus
indefinitz and unnecessary it is advisable to discard ir.

Definition.—That disturbance or subnormal acuity of vision which is
due neither to dioptric abnormalism no to visible organic lesions. * The
patient sees nothing, neither does the physician.” In a strictly verbal sense
this definition would include those cases we have called retinal paralysis,
but the distinction is clear enough, as a more or less easily recognized cere-
bral lesion underlies these.

Varieties.—I. Amblyopia Congenita, or congenital lack of acuity.
The lower degrees may be binocular, but the higher are generally monocu-
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lar and connected with hyperopia or astigmatism. Often associated with
strabismus and nystagmus.

11. Amblyopia Exanopsia, or, from disuse of the eye. It is monocular
and generally connected with anisometropia and strabismus. It is a dis-
puted point whether the strabismus is caused by the amblyopia, or wice
versd.

L1, Tobacco and Alcokol Amblyopia is characterized especially by a
subnormal acuity of the central field, while the periphery preserves its usual
strength. This is particularly true for red color and sometimes for green.
The lesion consists of a retrobulbar optic neuritis with secondary atrophy
of the fibres, extending even to the intra-cranial portions. There is an
herease of the intra-neural connective tissue, though healthy nerve fibres are
always found running through this network. This fact explaihs why this
atrophy never proceeds to absolute blindness. The degenerate fibres are
those particularly of the inferior and external quadrant of the papilla,
those, therefore, supplying the upper and inner quadrant of the visual field,
and are wholly made up of the direct or uncrossed fibres. The macula
fibres are rarely implicated. The ophthalmoscopic sign is paleness or dis-
coloration of the temporal portion of the papilla. Hyperamia of the papilla,
and retinal hemorrhages may also coexist. Pupillary abnormality is yet
more frequent, The history of the patient can alone determine the differ-
ential diagnosis between tobacco and alcohol. There is no difference of
symptoms, subjective or objective. It was formerly supposed (Poetschke)
that there was a difference in the shape of the central scotoma, paracentral in
pure tobacco amblyopia, pericentral in the alcohol type. This is not true.
Either tobacco or alcohol produces this condition after long use. The
patient's symptoms are, of course, imperfect vision, * mist,”’ and other local
troubles. The progress is toward atrophy, which, in time, may become
apparent by the ophthalmoscope. Other poisonous substances, as in lead
poisoning, uremia, diabetes, etc., may induce much the same conditions
and symptoms. Quinine is particularly to be noted in this connection.

IV. Zraumatic. Blows upon the skull or globe of the eye, even spinal
concussion, may induce temporary, or even permanent, amblyopia. Rigid
myosis may follow such injuries. Fissure of the roof of the orbit, hemor-
rhage into the optic sheath, pressure on the optic nerve, or even globe, of
the eye, from other causes, are often the immediately preceding conditions.

V. Hysterical and Feigned Amblyopia. Hysterical amblyopia is not
uncommon, but malingering is more often found in countries where con-
scription exists, or in military life, The malingerer may be exposed by
first producing diplopia with one eye (the other being covered) by a prism
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whose base crosses the centre of the pupil. This shows him double vision
may exist with one eye alone. Then uncover the other eye and push the
prism across the pupil, so that binoeular diplepia is produced, if binocular

vision exists; Stilling’s colored letters may also be used.
Nyctalopia,* or night blindness, is an early symptom of

Vil Retinitis

o -I:l,!||||||||t|]|ll| |

pigmentosa, but also may be superinduced by long exposure to bright liglht,
sleeping with the face exposed to the light, as the moon, etc. ; snow or ice
blindness is the same phenomenon. Hemeralopia, or day blindness, the
reverse of this condilion, is rarely met with.

* The signification of the term seems to be philologically correct as we give it .-dlun-e.
: ' i | rords are, there-
T'he exact reverse has, until lately, been the meaning adopted. I‘iu!: wor ;
fore, apt to give rise to confusion, and, perhaps, should be abandoned,
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VII. Amblyopia from various Entoptic Phenomena.

a. Musce volitanles are rings, snake-like forms, or dots, which swim
before the eyes,and are more common in myopia. They are either
the shadows of the retinal vessels, or of remains of vitreous cells
floating before the retina.

b. Micropsia, in which things seem too small, is supposed to be due to
a dispersion or pressing apart of the retinal elements, so that fewer
receive the image.

¢. Megalopsia, the opposite of the last-named condition.

4. Metamorphopsia, distortion, produced by unequal changes of the
retinal elements.

Diagnosis.—It will thus be seen that the term amblyopia is used as a
name for lessened acuity where no cause has been determinable, or, perhaps,
even sought for, When we have proved the defect to be due to any of
the preceding classes, it is because all refractive errors and visible organic
lesions have been shown to be excluded. The patient’s history and symp-
toms will generally put us on the track of a satisfactory diagnosis, though
much tact and skill are often necessary to unravel the sometimes subtle
indications.

Treatment will, of course, depend upon the diagnosis and the ultimate
causes. Smokers and drinkers may continue their excesses only at their
imminent peril. If they will abstain, strychnia may aid in the restoration
of vision, though abstention alone will bring about good results. In all
cases the correction of any refractive errors is advisable, though these may
not be directly responsible for the condition. For nyctalopia, rest and
smoked glasses are demanded. In all these cases the constant current
(five to ten cells) has been found to be beneficial in many cases. Little can
be done for the relief of the entoptic phenomena mentioned.

DIMINUTION OF THE FIELD OF VISION.

This is a condition accompanying several well-marked pathological
conditions, and peculiarly symptomatic of them. These are, particularly,
retinitis pigmentosa, glaucoma, detachment of the retina, hemianopia, etc,,
under which heads details will be given later. But the phenomenon may
exist in cases where no assignable disease is plainly discernible, and notably
in cases of color blindness, so that it may be properly described as an
amblyopic affection.

The Color Field is with the same or ordinary degree of illumination more
restricted than the field for achromatic light, blue and yellow having nearly
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the same extent as white, while red and green lie within, With sufficient
strength of illumination the extreme peripheral portion of the field perceives
colors perfectly, thus showing the defect to be due to lack of exercise.

Qiagnusis may be roughly made by covering one eye and fixing the
patient’s gaze upon your own, and moving the hand or a light from the

180

centre outward upon all four sides till it is no longer visible. A yardstick
may also be used, but for accurate determination a perimeter i1s necessary.
Of these instruments there are many in the market.* Probably McHardy's
self registering is the most convenient. This is shown in Fig. 24. When

* Blix's Perimeter, an illustrative cut of which is given in Berry’s Subjective Symp-
toms in Eye Diseases,seems to be a very convenient form. The manufacturer writes us
that its cost in Dublin is only about $16.00, We have not seen the instrument itself.
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the traveler, 7, is just within the visible field, the chart is pressed against
the pointer, p, which moves concentrically with the traveler and so perfo-
rates the chart at a meridian corresponding to the degree of the angle of
the object. The chart of the normal vision for achromatic light and colors
is given in Fig. 25.

Normal Limits of Perception.—

White. Blue. Red. (Green.
Exterpally.’s o0 ok wi =l e 70°-88° 652 [ 4a°
Entermallyi e s it s 502-60° fo° 502 40°
TTpRrty oo gt Eanzoils ASSESE 4 45° 40° 30°-35°
RN (o ot iaf o e Tl o f50-6a2 50° 50° 35°

Treatment.—Where limitation of the field is the result of organic
lesions, the treatment must depend upon what these are, as will be further
considered under glaucoma, etc. In case there is an®mia, or no assignable
cause can be given, electrical treatment may be tried.

COLOR BLINDNESS.

This condition, formerly called Daltonism (and sometimes named achro-
matopsia or dyschromatopsia), has, of late, acquired much importance, and
deservedly so, because of the vast practical significance it has in relation to
the signals by which railway trains and vessels are moved. A signal-man,
pilot, engineer, etc., who cannot distinguish differences in the colors of the
signals plainly jeopardizes the lives of travelers; and yet it is found that
about four per cent. of men are deficient in color perception. Women are
rarely so. It is obligatory on all transportation companies that use colored
signals to test their employés as to their color perception.

The condition of color blindness is generally hereditary, and seems to
have no pathological significance or causes. No remedies are proposed
for it; no cause but disuse is assigned for it. We are wholly ignorant of
any lesion, retinal or cerebral, preceding its appearance. The retinal cones
are doubtless the intermediates of color sensation, but no color-blind retina
seems to have been secured for microscopical examination.

Varieties.—It is found that defective color perception usually appears
as affecting red and green, blue and yellow, or very rarely, all colors; but
where perception of red is wanting, green is also, and wice versd, the
same of blue and yellow, though there is no such sharp and absolute dis-
tinctions in any case asthe hobby-riding color theorist sometimes avers.

F
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It is impossible to say exactly what the sensations of a color-blind person
are. He probably sees different colors as various degrees of illumination,
or intensities of one color, and in this way he is enabled to distinguish
quite minute differences, just as we perceive one color, white, through many
grays, to complete blackness, All degrees of deficiency and partial ¢ blind-
ness” are found. With these modifications borne well in mind we may
accept, at least provisionally, the following divisions ;—

I. Red-green blindness,

2. Blue-yellow blindness,

3. Total color-blindness.

Diagnosis.—There are many plans of testing the color-defective sense,
based upon revolving disks, colored glass, or paper, etc., but Holmgren’s
colored yarns are generally admitted to give the easiest and most satisfac-
tory means of diagnosis, A confused mixture of colored skeins of wool
are laid before the patient, and three test colors, skeins colored light green,
rose or purple, and red, are given him; he is then to select the same or
similar colors from the heap. Merely naming the colors will not do, because
many a man with perfect color-sense could not properly name many or any
colors. Prof. Thomson has arranged the wools in a system, and in such a
manner that the testing can be carried on by one who is not an expert, and
his ingenious method also enables a record of the numbers of the mis.
matched skeins to be kept for report or comparison, both of which are
advantages perfectly evident,

Most color and visual tests are practiced with perfect illumination aud at
short range; but it may be doubted if many eyes are not defective just to
the degree that they would prove themselves normal under these advanta-
geous circumstances, but would be found wholly incapable of proper dis-
tinctions with the imperfect illumination generally present and at the dis-
tance a/ways existing, in land and water-signaling.

Treatment is wholly prophylactic. There can be little doubt that
defective color vision is a result of non-exercise of the color-sense. Quakers
are notably deficient in acuity of color perception, and women are rarely
color-blind. Nocturnal animals are devoid of cones, while some birds have
two Fovex, The young should be exercised in color vision, and provision
for such gymnastics be a part of all school discipline. We are indebted to
color for much of the utility, and, one may say, most of the pleasure, of
life.
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HYPERZESTHESIA OF THE RETINA.

This condition is chiefly characterized by extreme sensitiveness to light.
Lachrymation and spasmodic activity of the lids may also accompany it.
It occurs principally in the super-sensitive and hysterical. The photopho-
bia is sometimes carried to such a ridiculous degree that hysteria is evident.
If ophthalmoscopic examination be permitted no departure from the normal
can be detected, Errors of refraction may lie at the root of the trouble,
but if not, the case resolves itself into one of that numerous and growing
class of the hyper- and pseudo-cultivated hothouse plants which is al once
the physician’s bane and amusement.

ANASTHESIA OF THE RETINA.

In this affection the visual fields should be noted. The concentiic
contraction of the visual field for white light may be comprised within five
degrees. Contraction of the field for colors is a valuable diagnostic symp-
tom. Generally the order of disappearance is first violet, then green, blue,
and red, consecutively. The persistence of red is noted because in tabetic
and alcoholic dyschromatopsia this color is the first to give way. The
transposition of the circles of red and blue is also remarked, the blue field,
normally more extended, becoming smaller than that of the red. Visual
acuity is also lessened, which may, however, be complicated with an error
of refraction.

Treatment.—The constant current—ten minutes at each sitting, once
in twenty-four hours—negative pole to eyeball, positive at nape of neck, or
opposite temple; we have found a weak current to suffice. Internally,
Formulz 37, 38.



PART IIL.
DISEASES OF THE EYE.

SPECIAL DISEASES—DISEASES OF THE LIDS.

ELEPHARITIS.

S_‘,’nunyms —Blepharitis Marginalis; Ophthalmia Tarsi; Tinea Tarsi ;
Sycosis Tarsi; Blepharo-Adenitis ; Blepharitis Ciliaris,

Definition.—Inflammation and cedema of the border of the lids.

Causes.—I. Sequele of Conjunctivitis, Keratitis, etc. ; ; 1I. Uncorrected
ametropia; III. Inflammation and Degeneration of the roots of the cilia;
IV. Idiopathic, or as consequence of strumous diathesis.

Symptoms.—Swollen and angry lid edges, accompanied by itching and
soreness; a gummy exudation sticks the lids together during sleep, or dries
in scales or crusts along the edges. In extreme cases the lashes may fall
out (Lippitudo). Sometimes the lid may become so thickened as to evert
the puncta lychrymalia, and thus produce lachrymation.

Prognosis.—Very favorable.

Treatment.—If the incrustations are not easily removable by the hand,
soften them with F. 22, and remove also with the epilation forceps those
cilia which are plainly diseased. Order F. 20 or 21, once, twice or thrice
daily, carefully applied along the borders. If a refractive error exists, the
blepharitis, as well as other disorders, may be its result, and not subside
till proper spectacles are prescribed,

Sequelz.—In severe and chronic cases may produce distichiasis, trichi-

asis, even entropion or ectropion, and by closing the puncta, also result in
epiphora and diseases of the lachrymal duect,

HORDEOLUM (STYE).

Definition.—A furuncular or phlegmonous inflammation located near
the hair follicles of the margin of the lid.

Causes.—Constitutional derangements, uncorrected ametropia, exposure

to cold, etc., or the diseased root of the cilia.
76
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Treatment.—Besides the usual preventive measures relating to the
general health and correction of refractive errors, which are especially
advisable, as these troublesome visitors come *in crops,” special means
are found in astringent and antiphlogistic lotions, as F. 6. If the offending
lash is seen, pluck it out. Poulticing may give relief and aid the stye to
point, when it may be opened. Painting the stye with a strong solution of
boric acid has been advised as a measure to abort its maturation.

CHALAZION.
Synonyms.—Meibomian cyst, tarsal cyst, tarsal tumor.

Definition.—A small tumor arising from the inflammation or closing of
the duct of a meibomian gland.

Character.—It is generally about the size of a small pea, points, usually,
toward the palpebral conjunctiva, producing irritation and considerable
discomfort.

Diagnosis.—Eversion of the lid shows a pinkish or dusky patch over
the swelling, though the latter may not always be pronounced enough to
notice.

Treatment.—Remove. (See Operations.) F. 2, or 4.

ENTROPION.
Definition.—Inversion of the eyelid against the globe.

Causes.—I. Result of the cicatrizations following trachoma; II. Con-
sequent upon blepharitis; III. From traumatic origin, burns, etc. IV.
Blepharospasm.

Varieties.—I. Distichiasis, a double row or excessive number of cilia;
II. Trichiasis, the eyelashes only inverted ; III. The lid itself turned in—
entropion proper.

Treatment.—Epilation may be tried for distichiasis and trichiasis before
proceeding to the surgical operations. (See Operations.)

ECTROPION.
Definition.—Eversion and conjunctival exposure of the lid.

Causes.—I. Relaxation of the tissues, as in old people; II. Cicatricial

changes consequent upon injuries, burns, etc.; III. Sequelee of conjunc-
tivitis, blepharitis, etc.

Treatment.—In the mildest forms, styptic lotions, e. g., F. 1, or 3, and
measures to reduce the conjunctivitis, may succeed in giving greater tone
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to the flabby parts. If not, surgical operation must be advised, (See
Operations.) For severe forms nothing else suffices,

Sequelae.—An almost invariable result of ectropion is eversion of the
punctaf and consequent epiphora and conjunctival irritation and hyperzmia.
For this condition, slitting the canaliculi may give relief, (See Operations.)

MISCELLANEOUS AFFECTIONS OF THE LIDS.

Xanthelasma are yellowish patches, perhaps slightly elevating the skin,
am.:l situated beneath it. They are objectionable only from a cosmetic
point of view. They may be cut out with scissors, if desired,

Horny and wart-like formations are prone to grow from the lids, and
should be removed.

Rodent Ulcers are the more frequent of carcinoma of the lids. They
should be whelly removed.

Syphilitic Ulcers and Gummata upon the eyelids are the same in
character and treatment as upon other parts of the body.

Molluscum Contagiosum, Naevi, Fibroma, etc., may also occur upon
the lids.

Crab Lice (pediculus pubes) may find a lodging on the lashes.

DISEASES OF THE LACHRYMAL APPARATUS.

DACRYO-ADENITIS.

Causes.—Inflammation of the lachrymal gland, of rare occurrence,
arises from sympathetic irritation from neighboring tissues, from traumatic
origin, from cold, compression, etc.

Characteristics.—Usually, a chronic swelling (sometimes called hyper-
trophy of the gland), which may be mistaken for a tumor, or vice versd,
in the upper and outer margin of the orbit. Unless acute, of exceeding
rarity. It is generally painless, and not tender to the touch, though in acute
stages may be exceedingly so.

Treatment.—The usual antiphlogistic remedies may be tried, Free
incisions, to allow escape of pus, if suppuration threatens, are to be recom-
mended. The danger of an obstinate fistula should be borne in mind. In
chronic hypertrophy, or inflammation of the gland, its excision may have
to be decided upon.
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EPIPHORA.,

Definition.—Overflow of tears upon the cheek.
Causes and Varieties :—
I. From excessive secretion, caused by inflammation of the gland,
or from the reflex action of neighboring irritations.
II. From eversion of the puncta in ectropion.
1II. From obstruction of the puncta or canaliculi.
IV. From obstruction or stricture of the sac or duct.

The Puncta and Canaliculi may be closed or clogged by lodgment of
foreign bodies or the products of inflammatory exudati ins, by the cicatricial
tissue following trachoma, or wounds, by the cedema of blepharitis, etc.

Treatment.—Open the canaliculus by probing or by slitting.  (See
Operations.)

DACRYO-CYSTITIS.

Synonyms.—Mucocele ; Blennorrheea; Swelling of the Lachrymal Sac.
Definition.—A phlegmonous inflammation of the lachrymal sac.

Causes.—This disease is preceded by a period of cedema and irritation,
caused by obstruction and constriction of the sac or duct, and may be
noticeable only by its effect in producing epiphora. If not relieved, a
tumor becomes perceptible in the neighborhood of the sac, which, upon
pressure, throws up its contents, colorless or pus-like, according to the
length of time the breaking down has been going on.

Various causes may produce the constriction ; catarrhal inflammation,
injuries to the nasal bones, periostitis, etc.

The adjacent tissues of nose and cheek may take up the inflammatory
processes in a way to deceive one in the diagnosis, and cause intense pain
and trouble to the patient.

Treatment.— The canaliculus must be slit up and the duct opened with
a probe. (See Operations.)

The probe should be passed at intervals of every one, two or three days,
according to necessity, for several weeks, When the duct shows a per-
sistent determination to close up, a style will have to be worn for a longer
or shorter period, till this habit is overcome.

Sequelze.—There is usually conjunctivitis, by extension of the inflam-
mation, and possibly blepharitis. When the dacryo-cystitis has produced
abscess of the sac, free exit should be given the pus by slitting the
canaliculus, and external puncture. So soon as the condition of the tissue
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will permit, the duct should be probed, and an injection of an astringent
and soothing character used (F. 1), by means of a syringe, such as that

Fia. 26,

shown in Fig. 26. The abscess should be speedily healed, to avoid the
danger of a permanent fistula.

DISEASES OF THE CONJUNCTIVA.,

PALPEBRAL CONJUNCTIVITIS.
Synonyms.—Simple Conjunctivitis; Hyperemia of the Conjunctiva,

Definition.—Inflammation and congestion of the capillaries of the pal-
pebral folds of the conjunctiva,

Causes.—I. Long continuance of near work and strain of the ocular
muscles; II. Uncorrected errors of refraction; III. Exposure to colds,
winds, ete.; IV. Dust or foreign bodies,

Symptoms.—The patient complains of a gritty feeling, as if sand were
in the eye, smarting and itching.

Diagnosis.—Upon everting the lids, the injected capillaries are seen ;
there may be some hyperzemia. We must make a thorough examination,
as foreign bodies lodged in the folds create quite the same subjective
symptoms.

Prognosis.—Unless of very long standing, it will yield to treatment in
a few days, or, at most, weeks,

Treatment.—F. No. 1 is especially recommended £ 4., though Nos. 2,
3, or 4 are good, and to be used for a change or under special circumstances.
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MUCO-PURULENT CONJU NCTIVITIS.

Synonyms.—Simple Conjunclivitis ; Conjunctivitis ; Catarrhal Oph-
thalmia; Catarrhal Conjunctivitis ; Follicular Catarrh.

Definition.—A contagious inflammation of the conjunctiva, accompa-
nied by a discharge, generally muco-purulent in character.

Causes.—The various causes enumerated above as producing palpebral
conjunctivitis may also bring about this more severe one. Chronic palpe-
bral conjunctivitis may also degenerate into this. But the chief cause is,
doubtless, contagion. Caution about the use of towels, etc., must always

~ be urged upon parents and those afflicted.

Symptoms.—The palpebral folds are hyperemic, the capillaries in-
jected; the lids are stuck together in the morning by the drying of the
discharge. In severer cases, the ocular conjunctiva participates in the

congestion.

Diagnosis.—In severe forms it passes, by insensible gradations, into
purulent conjunctivitis, from which, as well as from the palpebral form, it
seems to be distinguishable largely, perhaps only, in degree.

The differential diagnosis becomes important :—

1

11,

Cyeclitis is characterized by a deep-seated, circumcorneal zone of
inflammation, connected with an extremely exalted sensibility
and tenderness to touch. The congested vessels do not move
with the conjunctiva.

In Iritis the seat of the inflammation is, likewise, sub-conjunc-
tival, over which the ocular conjunctiva can be moved. The
pupil is sluggish, the iris muddy or dulled in color.

I1I. InEpiscleritis the seat of inflamed vessels is between the scle-

IV.

rotic proper and the conjunctiva, and is not an uniform zone or
ring, but generally attacks a part only of the tissues at one time,
usually starting opposite the palpebral fissure within or without,
and traveling slowly about the cornea.

In Keratitis the transparency of the cornea is reduced and the
cireumcorneal zone of inflammation is seen to be of the nature
of an extension from the corneal trouble.

Thus, though conjunctivitis of any kind may be complicated with these
deeper-seated affections, the chief cause may be generally easily fixed upon.
In all conjunctivitis the inflamed tissue is seen to move over the other
tissues, by the drawing of the lid back and forth.

Prognosis.—In the less severe forms the disease is self-limited, running
its course in about two weeks. The most severe cases will generally
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recoverin a longer time without treatment, though chronic and settled cases
are by no means rare. Under treatment it may be aborted if taken early
enough, or, as a rule, cured without great difficulty at any stage.

Treatment,—Extreme cleanliness ; predisposing causes, as refractive
errors, ectropion, trichiasis, obstruction to the excretion of tears, efe., to be
removed ; F, 22, or 20, applied along the edges of the lids at night, to pre-
vent them from becoming glued together; F. 4, and also 12, is especially
advisable, or F, 7 and 5 may be used.

PURULENT CONJUNCTIVITIS.

Synonyms.—Purulent Ophthalmia ; Conjunctival Blennorrhcea; Con-
tagious, Military or Egyptian Ophthalmia ; Ophthalmia Neonatorum,
Diphtheritic and Gonorrhceal Ophthalmia,

Definition.—A conjunctival inflammation with purulent discharge, dis-
tinguished from muco purulent conjunctivitis particularly as a more seyere
and highly contagious form.

Causes.—Chiefly induced by contagion, the rapidity with which it
spreads having erroneously led some to ascribe to the air a power of Lrans-
porting the noxious germs. Carried to another eye, matter from a mild
form of muco-purulent conjunctivitis may set up this severer inflammation.
The induced disease begins in from one to four days after infection.
Micrococci are found in gonorrheeal pus.

Symptoms.—Those of the muco-purulent variety intensified in every
way. The cornea may become affected and the lids swollen, painful upon
pressure; the implication of the cornea is the great danger to be feared,
which tends to ulcerate, from lack of its nutrition, through chemosis of the
adjacent parts. ?

Varieties.—I. Gonorrheal Ophthalmia, caused by infection of urethral
di-charge by the hand, towel, handkerchief, ez¢. - II. Ophthalmia Neona-
torum, from purulent discharge from the vagina or cervix uteri of the
mother reaching the child’s eye during parturition. The last is not so
severe as the gonorrheal class in the adult, but is remarkable as causing
more blindness than any other single cause.

Treatment of Gonorrheal Ophthalmia.—I. Absolute cleanliness is
the primal and constant necessity. This includes protection of the healthy
eye by a Buller’s shield, or such certain means that it shall not become
infected by the secretions of the diseased one. Instillations of cocaine are
of great service in relieving the pain which is usually present. An ointment
of one-half a grain of atropine, four grains of cocaine to 3 ij of vaseline has
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been recommended. The purulent matter should be removed, carefully
everting the lids, by means of syringe irrigations and by a camel’s-hair
brush or a soft bit of moistened lint; this should be done every one or two
hours, day and night, so long as the discharge continues, II. The inflam-
mation and cedema are to be reduced by leeches to the temples, incisions
of the lids, ice or cold compresses over the eyes and neighboring tissues.
In washing out the folds of the palpebral conjunctive an astringent and
antiseptic lotion should be used (F. 10). The palpebral portion of the
conjunctivee, after the early stages of the disease have passed, should be
touched once daily with a mitigated solid silver nitrate stick (F. 33), or
when the discharge has stopped, with an alum crayon (F. 32). If F. 29
be preferred, the eye must be washed with warm water immediately after-
ward. The corneal indications are to be watched, and if caustics do not
relieve, or if they increase the cloudiness of that tissue, they must at once
be dropped ; occasional insufflations of levigated calomel may aid in excre-
tion of discharges. It is well to anoint the lids with a simple ointment,
like F. 22, once or twice daily. When the chemosis and discharge have
lessened or ceased, granular formations similar to trachoma commonly
appear on the inner surfaces, and are to be treated exactly as trachoma
(g. 2.). Protective bandages to insure rest are necessary, and occasionally
weak atropine instillations are advisable.

The prophylactic part of the treatment is too often neglected; physicians
treating syphilitic patients shonld warn them of the ocular danger.

Treatment of Ophthalmia Neonatorum, is the same in principle as
that for the adult disease, but must be adapted to the circumstances and
conditions. The disease generally appears about the third day after birth,
and is usually binocular; if not it will be difficult, but not impossible, to
protect the healthy eye by a light cotton compress strapped securely. Lid
retractors are to be used in raising the lids, whose folds must be washed out
and cleansed with F. 8, every hour until the discharge is lessened.® In-
stead of the stick of mitigated silver nitrate, F. 28 is advised, once daily.
Leeches, scarification and ice-bags are out of the question, and the inflam-
mation is to be reduced by warm poppy fomentations and other general
antiphlogistic measures. Cocaine may be used to allay the pain. Prophy-
lactic measures should be a part of all lying in practice.

Sequelz of Purulent Ophthalmia.—Of these, corneal ulcer and
perforation are the tragical results if the case be not seen early enough,
or if the treatment be not successful. This brings with it prolapse of the

——

# The nurse holds the child with its head placed on the physician’s knees.
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iris, anterior synechia, anterior staphyloma, and probably hopeless blind-
ness. When this complication threatens, a weak solution of atropia (F.
13, Vote) should be dropped in the eye after each dressing, to prevent iritic
adhesions, and every exertion be put forth to reduce the impediments to
corneal nutrition. When perforation is probable, care must be used in
everting the lids, e#c., and to lessen the intraocular tension, paracentesis of
the anterior chamber (see Operations) may be deemed advisable,

DIPHTHERITIC OR CROUPOQUS CONJUNCTIVITIS,.

This is a grave affection, and one happily found but rarely in this
country. Older writers distinguished the diphtheritic and croupous sharply
from one another, but there seems no valid reason for doing so. TItisa
disease of childhood, though it is distinct from ophthalmia neonatorum.
It is very contagious and is inclined to be epidemic. Its etiology is obscure
and disputed. The chief characteristic of the disease is the thickening and
infiltration of the conjunctiva with leucocytes, occlusion of the capillaries,
and the formation of an opaque whitish membrane upon the conjunctiva,
more or less adherent and extensive. The more the cornea is affected the
graver becomes the prognosis, and the keratitis must be watched with the
greatest solicitude, to prevent implication of the deeper corneal structures
and perforation. Caustics must not be used in the early stages of the affec-
tion. Iced compresses are of great service, and leeches to the temple. If
one eye is not affected it must be rigorously protected from inoculation.
The diseased eye should be frequently washed with F. I, alter which a few
drops of a 25 per cent. solution of boroglyceride should be dropped in the
eye. The membrane should not be roughly torn away, but when it comes
off a weak solution of nitrate of silver may be used as an astringent of the
exposed surface. Mercury will be found of service internally, and the
ointment locally to the temples.

TRACHOMA.

Synonyms.—Granular Ophthalmia; Granular Lids; Follicular Con-
junctivitis; Granular Conjunctivitis, Military or Egyptian Ophthalmia.

Definition.—Inflammation of the palpebral conjunctiva, characterized
by increased thickening and vascularity, and the formation of neoplastic
granular elevations, or lymphoid infiltrations.

Causes.—Ill-nutrition, fatigue, bad ventilation, etc., may produce the
affection spontaneously, but the greater number of cases arise from infec-
tion. May follow purulent ophthalmia,
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Symptoms and Diagnusis.—-Externa‘lly, cedema and vascularity of
the lids is noticeable, while the ocular conjunctiva is congested and angry ;
photophobia and lachrymation, « gritty ”* feeling, are present in proportion
to the roughening of the palbebral conjunctivee, Upon everting the lids
we find, in the early stages, the surface covered with miliary granules,
presenting an appearance as of tiny boiled sago grains, scattered or massed
together. This must not be mistaken for the hyperemia of the papille
consequent upon palpebral or muco-purulent conjunctivitis. In the chronic
type these vesicular formations are crowded together, and, becoming
partially absorbed, produce tendinous scars and dense thickenings of the
conjunctival and sub-conjunctival tissues. In all cases this roughening of
surfaces greatly irritates the folds and ocular surfaces, and may produce,
by mere friction, a host of resultant troubles.

Treatment is directed to reduction and absorption of the granular
formations, best brought about by such astringents, frequently applied, as
will hasten this process without injuring the conjunctiva. A mistake is too
often made by using too strong caustics or astringents. The treatment
requires much time and frequent applications. In the less malignant types,
alum crayon applied to the everted lids daily is the principal indication.
In more obstinate or chronic cases, F. 25, or 31, delicately touched upon
the granular surfices, followed by irrigation, will serve to cut short the
growths. Weak solutions of nitrate of silver may be used, and many prefer
this to any other astringent. Hydrochlorate of quinia, grs. ivto 3j,is a
favorite remedy of Mr. Tweedy, of Moorfield’s Eye Hospital. We have
sometimes been able to hasten the cure by eversion of the lid and excising
the granules with scissors, or by scraping tissue down to the basement mem-
brane with a scoop or scalpel. This may be followed by cutting through
the cartilage from the inner to the outer canthus, as in Burow’s operation ;
this relieves the friction of the lid upon the globe by allowing the tissues
of the lid to elongate. Perfect rest is demanded. It is needless to empha-
size the constant need of extreme cleanliness, as well as attention to consti-
tutional treatment and hygiene.

SEQUELZE OF TRACHOMA—PANNUS.

The troublesome sequele of trachoma are all natural consequences of
the friction of the roughened palpebral conjunctivee, requiring, for the most
part, only aremoval of the cause to bring about their disappearance. In
certain cases this is not so. The cicatrices following the absorption of the
granulations may so “pucker’ the conjunctiva as to draw the lid edge
inward, producing trichiasis or entropion, and a harsher friction than from
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the trachoma directly,. The most frequent and troublesome result of tra-
choma friction is called—

Pannus.—Though this condition is a corneal affection, synonymous
with vascular keratitis, it is almost always found to be solely the result of
trachoma, and so to be classed here. It is characterized by a sub-epithe-
lial infiltration of cells and distended capillaries from the limbus con-

junctivee, forming a fine and tortuous meshwork toward the centre of the
cornea.

Treatment.—With the restoration to the normal of the conjuncliva and
lids, pannus generally disappears at once; when it does not, peritomy (see
{Jperm‘:'wu) is advised, and is usually successful. When this fails to relieve
the corneal irritation and cloudiness, an artificial purulent ophthalmia, pro-
duced by Jequirity (F. 39), has sometimes succeeded in relief. The eyes
are bathed with the infusion for one or two days, ¢ 4., till a moderately
severe inflammation is superinduced, which may Dbe allowed to run its
natural course ; if successful, the cornea should clear up within two weeks.
The advantages of this treatment are certainly doubtful, but it is infinitely
preferable to the pernicious practice which had formerly a certain vogue, of
infecting the eye with the discharge of ophthalmia neonatorum,

PHLYCTENULAR CONJUNCTIVITIS,
Synonyms.—Secrofulous, Strumous or Pustular Conjunctivitis.

Definition.—Inflammation of the ocular conjunctiva, characterized by
phlyctenulae at the corneal margin, and sometimes by a congested vascular
meshwork, counterfeiting pterygium, extending toward the cornea. The
cornea is generally somewhat implicated, the disease being dangerous in
proportion. A somewhat rare variety of conjunctivitis, and one that may,
perhaps, be classed as phlyctenoid, is the so-called Friihlings-catarrh, or
spring catarrh; it is found particularly in children, and is distinguished by
persistent recurrence in the spring, lasting till autumn, when it disap-
pears.

Causes.—The strumous are most subject to it; generally oceurring in
the young, ansemic, or ill-fed.

Treatment.—Beside the indicated constitutional treatment, which is of
chief importance, we may also make use of F. 24, a small bit in each eye,
once daily, alternated or followed by insufflation of levigated calomel with
weak atropine drops (F. 13, Note); this will generally succeed in bringing
about relief. Protective bandage should be worn, for the sake of rest.
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PTERYGIUM

Is a vascular thickening of the ocular conjunctiva, probably caused by
dust irritation, extending in a triangular form from the Inner or outer
canthus toward the cornea, over which it may grow till the apex reach the
pupillary space. If not progressive, it may be interfered with only for
cosmetic reasons. If there is danger of extension upon the cornea, the
operation of transplantation should be undertaken. Simple excision is not
advised. The operation of transplantation consists simply in dissecting
the pterygium away from the -
cornea and conjunctiva up to its
base. The lower flap of the con-
junctiva is then dissected away
from the globe sufficient to form
a pocket, into which the ptery-
gium is twisted and folded, and
fastened by a suture or two,
The cut conjunctival edges are
then brought together, and the
pterygium allowed to shrivel and
atrophy. Ligation has also been
recommended, and consists in
ligation of the pterygium near
the corneo-scleral margin, and also near the base of the growth. A large
part is thus strangulated and may be removed in a few days. The method
of inserting the ligatures is- shown in Fig. 27. The loop between the
needles having been cut,the thread is tied as near the base and apex as
possible.

F1G. 27.

Xerophthalmos or Xerosis is a dry, shriveled and lustreless con-
dition of the conjunctiva, for which soothing lotions (F. 1-3), palliative
and restful treatment, are indicated. Apply F. 22 at night, along edges of
lids.

Pinguecula.—A small, yellowish dot of .sub-conjunctival tissue thick-
ening ; has no pathological significance. May be excised.

Lupus, tumors, epitheliomata and sarcomata, may arise in the con-
junctival tissues.
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DISEASES OF THE CORNEA.

PHLYCTENULAR KERATITIS.

Synonyms.—Vesicular or Pustular Keratitis (or Corneitis); Herpes
Corneze,

Definition.—A superficial inflammation of the cornea, characterized

by the formation of small vesicles, generally about the sclero-corneal
margin.

Causes.—Failure in corneal nutrition; usually occurs in the strumous
type, in underfed children, etc. It commonly coexists with or is conse-
quent upon phlyctenular conjunctivitis, with which it is closely allied in
character and treatment.

Symptoms.—As in all affections of the cornea, the photophobia
is the controlling symptom. Children will bury their heads in the
nurse’s dress or hide in dark places. Lachrymation is, of course, also
excessive.

Treatment.—The general health must be reached and improved by
proper nourishment, exercise, etc. With improvement in this respect, the
phlyctenulee will soon disappear under F. 13, thrice daily. Bathe the eyes
freely, irrigating the surface of the globe with F. 1-3, and touch the lid
edges at night with F. 23, alternating with F. 24. Warm salt baths should
be given three or four times weekly.

Sequela,—Ulcers of the cornea, unless checked in season.

INTERSTITIAL KERATITIS.

Synonyms.—Diffuse, Strumous, Parenchymatous, Syphilitic Keratitis
(or Corneitis). :

Definition.—A diffuse, non-suppurating affection of the whole cornea,
characterized by cloudy or opalescent opacity.

Causes.—It is estimated that over 50 per cent. of the cases are due to
inherited syphilis, which is also shown in the features, teeth and general
constitution. It occurs mostly in the young,and more frequently in girls
than boys; the general nutrition is at fault.

Symptoms.—The “steaminess "’ or * ground-glass ** opacity begins at
the margin, accompanied by slight vascular injection of the adjacent capil-
laries. The whole cornea becomes affected by degrees. Corneal vascu-
larization may or may not follow. Blepharospasm, photophobia and
lachrymation are quite certain concomitants.
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Prognosis will depend, in great measure, upon the possibility of propex
and persistent treatment. The duration of the disease under treatment 1s
o matter of months, or even years. The general health must be looked
after sharply. Some imperfection of vision, due to imperfect transparency
of the cornea, will, at the best, probably remain. Youth justifies a more
favorable prognosis.

Treatment.—The more plainly marked the specific origin, the more
advisable becomes the mercurial treatment (F. 36). In lighter cases, iodide
of iron, cod-liver oil, etc., should be given persistently. The local treat-
ment consists in F. 13, dropped in the eyes at least once daily, as a seda-
tive and preventive of iritic adhesions. F. 5-23 should be used after the
acuter stage has passed. Periotomy is advisable if vascularization (Pannus)
of the cornea has proceeded far. Food and hygiene are extremely
important matters.

Sequelz and Complications.—Iritis, and even irido-cyclitis, are apt
to supervene. Nebula of the cornea clear up slowly or not at all,

SUPPURATIVE KERATITIS.

Synonyms.—Abscess of the Cornea; Ulcus Cornex Serpens; Hypo-
pyon-K eratitis.

Definition.—A process of suppuration in the corneal substance, with or
without inflammation, leading to abscess and ulceration.

Causes.—As a result or complication of inflammatory lesions of adja-
cent tissues, from corneal innutrition, from trauma, etc. Those of a stru-
mous diathesis are particularly subject to it.

Varieties.—I. The Inflammatory, characterized by the coexistence of
inflammatory symptoms; 1I. The Indolent, or non-inflammatory, in which
the corneal substance tends to break down and slough without acute symp-
toms. Either variety may be circumscribed or diffuse.

Symptoms.—Intense photophobia, pain and lachrymation always ac-

company the inflammatory type, while the indolent variety may be entirely
free from these symptoms.

Diagnosis, etc.—The diffuse yellowish cast appearing during corneal
inflammation is the proof of infiltration and formation of pus. If the
breaking down of the lamellze do not concentrate itself at any circumscribed
spot, there is a general weakening of the whole substance, until intraocular
pressure produces a staphylomatous bulging forward, in addition to the
opacity already existing.

G
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When a point or patch of suppuration is differentiated, we have abscess,
which may break into a superficial ulcer, or may empty itselfl backward
into l.'.he anterior chamber—possibly, even both at once—forming a fistulous
opening.

Treatment.—When inflammatory symptoms are present, atropine (F.
13) should be dropped in the eyes freely several times daily, both for
its soothing effect and for the purpose of preventing iritic adhesions.
Astringent and antiseptic irrigation is advisable. The eyes should be
tightly bandaged, to insure rest. ot fomentations are sparingly useful,
and F. 7, combined with F. 25, once a day. The indolent ulcer must be
aroused by stimulants to a certain inflammatory activity. More persistent
warm fomentations, firm pressure bandages, and at last a restricted use of
F. 34, with calomel insufflations. Antiseptic dressings should be used in
all cases, and it is needless to speak of the general health.

SEQUELA OF SUPPURATIVE KERATITIS.

Hypopyon is an accumulation of pus in the anterior chamber. It is
sometimes hard to distinguish from onyx, a collection of pus between the
corneal lamellze, By oblique illumination we can generally locate the
deposit. It may be tapped by an incision at the corneo.scleral margin, if
it does not disappear with abatement of suppuration.

Corneal Ulcers, whether deep or superficial, generally require no
operative treatment in addition to the indications given above. If per-
foration threaten, paracentesis is to be done at once, and relief from severe
pain may be gained in the same way.

A peculiarly obstinate and troublesome form of ulcer is what has been
C%Hf:d serpiginous ulcer, or Saemisch’s ulcer. It has a curved or waving
margin, a gray floor, and, unlike most other forms, shows a constant ten-
dency to extend itself over the surface of the cornea. Other complica-
tions, as iritis, are apt to occur, and hypopyon is almost always present.
Cicatrization of the edge opposite its extending portion is common. Per-
foration is more liable to occur in this form. It generally arises from
traumatic origin. It is, probably, a fungoid growth. In addition to treat-
ment already indicated, antiseptic dressings are more requisite. Saemisch'’s
operation was to divide the ulcer just beyond its growing edge, through the
healthy tissue, the cicatrix arresting its growth. The evacuation of the
hypopyon and aqueous at the same time lessened pressure. The wound is
kept open for some days. The galvano-cautery is also used for the same
object and in a like manner.
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Staphyloma of the Cornea is produced by a perforating ulcer. Its
only treatment is by operation (g. z:j

Corneal Opacities.—If these are not uniform and diffused over the
whole cornea, great help may be found to vision by making an artificial
pupil. If dilatation of the pupil give better vision, the clearer pmrtic;ﬂn
indicates the direction of the proposed iridectomy. Slight or cloudy opaci-
ties are called Nebulee. Maculze are more pronounced and easily recog-
nizable, while Leucomata are intense white spots transmitting no light,
and of unpleasant appearance. In these cases, when the retina is sensitive
to light and the remaining media clear, the operation of transplantation of
a portion of fresh, clear cornea from some animal to the human eye, has
been proposed, and in two cases by V. Hippel, of Germany, with complete
success, so far as concerns the uniting of the transplanted tissue, and with
a hopeful result as to vision. In nebule following recent ulcers of the
cornea in children, an ointment composed of git. xx—xxx of the oil of tur-
pentine to 3 j of vaseline has often proved beneficial in our practice. Leu-
comata are removed by tattooing (see Operations).

Anterior Synechia, or adhesion of the iris to the cornea, may be a
product of perforation, whereby the iris gets lodged in the opening or be-
comes adherent to the cornea. This is, if possible, to be avoided. Alter-
nate instillations of atropine and eserine should be tried, to see if the
resultant movements of the iris may not effect its release. Failing in this,
we may seek to break up the adhesions by a delicate rubber spatula.

SUNDRY CORNEAL DISORDERS.

Keratitis Punctata is charac-
terized by the formation of opaque
dots on the posterior surface of
Descemet's membrane, consequent
upon inflammation of adjacent
tissues. These are distinguishable
from the spots of pigment or
lymph lelt by iritic adhesions after
synechia.

Fic. 28.

Arcus Senilis is caused by fatty
degeneration immediately within
the border, and often forming a
complete ring. Itis asenile change
without pathological significance, and offers no obstacle to cicatrization, for
example, after cataract operation.
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Conical Cornea (Keratoconus, Fig. 28) is a cone-like bulging forward
of the cornea, caused by the intraocular pressure upon the weakened or
thinned tissue, There may be a slight nebula at the apex of the cone. Its
d‘ia.gnusis 1s not evident in slight degrees, and the resultant imperfection of
vision not corrigible by spherical or cylindrical lenses may lead to a suppo-
sition of amblyopia. The ophthalmoscopic or the retinoscopic mirror shows
a bright pupillary centre with a surrounding wavy ring or crescent of
shadowy nature and ill-defined outlines. The fundus is blurred. Kerato-
scopic images are distorted. BUPHTHALMOS is either a uniform spherical
bulging forward of the whole cornea, or the process may include the ante-
rior sclerotic tissues. The name buphthalmos is given the affection because
of the peculiar staring appearance of the eye, the palpebral aperture being
widened and the anterior part of the globe protruding. This differs from
Proptosis in that the latter is a protrusion of the whole globe, as in exoph-
thalmic goitre or inflammation of the capsule of Tenon. Lenses seldom
help vision any, and the operations advised are only partially successful at
best. (See Operations.) :

Tumors, epithelioma, and sarcoma of the cornea sometimes occur.

DISEASES OF THE SCLEROTIC.

EPISCLERITIS AND SCLERITIS.

These inflammations are of much the same character, the former being
the more superficial, affecting the sub-conjunctival and external sclerotic
tissues. They may exist separately or combined. Episcleritis is charac-
terized by a reddish hyperzmia of the episcleral tissue, of circumseribed
area, showing generally a tendency to slow movement about the front of
the ball. It is of doubtful origin, more frequent in women, and obstinate
to treatment, with liability to recurrence. Scleritis, or sclerotitis, is a deep-
seated, purplish patch of inflammation, which may extend to wider areas,
and which is also intractable and of long duration.

Treatment.—If the strumous diathesis is present, or syphilitic causes,
the internal treatment is indicated thereby. Locally, atropine instillations,
protection, rest; caustics are contraindicated. Massage has been advocated.
The frequent occurrence of these troubles, especially episcleritis, in mothers
nursing their babies, leads to indications as to general nutrition and hygiene,

Corneal infiltration with inflammations of the uveal tract is apt to follow
chronic scleritis, and scleral staphylomata may occur from the weakening of
the corneal fibres. When the cornea is at all extensively implicated, the

il




DISEASES OF THE'IRIS AND CILIARY BODY. 93

prognosis is much more unfavorable. The Heurteloup leech applied to
the temple, abstracting six to ten ounces of blood, will relieve pain and cut
short the progress of the disease.

DISEASES OF THE IRIS AND CILIARY BODY.

Mydriasis.—Permanent dilatation of the pupil miay be physiological,
not excessive, and give the patient no special inconvenience. If there be
an extreme dilatation, or if it be muscular, it points to some pathological
cause, and will occasion the patient considerable trouble. It is brought
about by a number of conditions: optic atrophy destroying the reflex train
of innervation, and glaucomatous tension by pressure upon the nerves will
produce it. Paralysis of the third pair of nerves, spinal irritation, or any
irritation of the sympathetic, and hysteria, are other causes. Continued
atropinization may set up a more or less persistent mydriasis after the instil-
lations have been suspended. Internal administration of belladonna must
also be borne in mind. As regards treatment, the cause must be sought
out. Locally, pilocarpine or eserine is indicated, and the galvanic current.
Gymnastic exercise of the eyes, with convex glasses, upon near objects
may prove of use.

Myosis may be caused by long-continued use of the eyes on fine
objects (engravers, watchmakers), reflex neuroses, central irritation, as in
meningitis, and certain drugs, as opium, nicotine, alcohol, etc. Compres-
sion of the cervical sympathetic by spinal disease, a tumor or aneurism
may produce it. The action of atropine in-the treatment is, of course:
only local and temporary. The cause should be sought out.

Hippus, or continuous contractions and dilatations of the pupil may
coexist with partial paralysis or central irritation.

IRITIS.

Causes.—Inflammation of the iris may result from a number of causes.
The rheumatic or the gouty are peculiarly liable to be attacked, and syphilis
is the origin of a large proportion of cases. Exposure to cold and trauma
are also frequent precedents, while the extension of inflammation from
adjacent tissues may be its origin.

Varieties.—I. Plastic, including such types as syphilitic, rheumatic,
etc., and characterized by the exudation of gelatinous or plastic material.
II. Serous, from the nature of the fluid excreted by the iris. III. Suppu-

rative (or parenchymatous), showing a swollen and nodular condition, due
to the formation of inflammatory products in its tissues.
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Symptoms and Dia‘gnuaiﬂ.—ﬁ medium degree of lachrymation and
photophobia is generally noticeable, and sometimes frontal headaches and
pains about the eyes are most marked ; at others, especially in the serous
form of the affection, no pain is present. Owing to the exudative material
thrown out, the aqueous is apt to become cloudy and lessen visual acuity.
The color of the iris is altered in varying degrees, often assuming a dusky,
rusty or muddy tinge. The sluggishness, and even immobility, of the
pupil is always a certain diagnostic sign, Nodular formations are symp-
tomatic of secondary or tertiary syphilis, but it must be remembered that
syphilitic iritis does not always present itself in this way. Indeed, there
is no certain sign by which the source of the iritis can be certainly named.
The patient’s history must, therefore, be carefully elicited in order to reach
the probable origin of the inflammation. There is usually a fatal proneness
to extension of the inflammation to surrounding tissues,

Prognosis.—With care and proper treatment, and if seen early enough,
the prognosis is favorable, thongh certain defects of vision, due to adherent
pigment or exudation spots, will remain, if already formed. The duration
of the attack is from a few days to several weeks.

Treatment.—If under forty years of age, immediate instillation of
atropine drops (F. 13) is imperative. 1If the patient be over forty, the drug,
if used at all, must be with the greatest caution. This drug exercises a
many-sided beneficial effect: There is the greatest necessity of preventing
adhesions of the iris to the lens—Posterior Synechia—or of breaking them
up, if already formed. It sets the sphincter, and hence the body of the iris,
at rest, while also alleviating, to some extent, the pain. If adhesions have
already formed, persistent and oft-repeated instillations, must be made,
until they are seen to be useless. If atropine produce-irritative symptoms
(¢ atropine poisoning ’’), as it occasionally does, F. 16 must be used; and
if increased intraocular tension follows its use, it must be discontinued in-
stantly. If tension continue or increase, paracentesis is advisable. The
eyes should be lightly bandaged in severe cases and absolute rest secured.
Beyond the use of atropine, no local treatment is usually required except
the customary antiphlogistic measures if there be hypersemia or cedema, in
which case six to eight leeches to the temples are suggested. An iridectomy
is only advisable in the most obstinate cases and when other means have
failed. The great danger of producing glaucoma in the old forbids any but the
most prudent and minimal use of atropia; so it is well that the disease is for
the most part confined to young and middle-aged adults. If the gouty, rheu-
matic or strumous diathesis be present, the proper constitutional remedies
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must be persistently given, and if a history of syphilis is elicited, the gen-
eral poison must be proceeded against after the usual manner. Mercury
and the iodides are, indeed, beneficial in any iritis, especially plastic and
suppurative.

Sequele of Iritis.—The pupil is often irregular, because of the poste-
rior adhesions; but if these adhesions, under atropine, do not give way
except unequally, the pupillary edge may present the appearance of a
looped curtain. If the edges remain uniformly attached, it is called Exclu-
sion of the Pupil. If the lymph thrown into the aqueous form in a kind
of membrane, occupying the pupillary space, we have Occlusion of the
Pupil. Sometimes the iris becomes attached or caught in wounds of the
cornea, and Anterior Synechia is the result. This rarely happens except
in injuries. In excluded or occluded pupil there is a tendency to an in-
crease of fluid in the posterior chamber, which, balloon-like, will bulge the
iris forward, and may proceed so far in interfering with the excretion of
fluids as to set up secondary glaucoma. The persistent dragging upon the
membrane, with the disturbed innervation, circulation and accommaodation,
all serve to explain the proneness to subsequent attacks, and it is therefore
a standing source of danger. Spots upon the lens capsule are apt to remain
after recovery, when there has been anterior synechia. Hybopyon may
be produced by iritis. Cataract from proliferation of the lens capsule
epithelium often happens in chronic irido-cyclitis.

. ANOMALIES OF THE IRIS.
Trembling of the Iris exists in aphakial eyes.

Peculiarities of Color are sometimes very marked, but are without
significance.

Coloboma of the Iris, or fissure of the membrane extending downward
and inward, unless exceptionally extensive, does not interfere materially
with vision.

Aniridia, or absence of iris, partial or complete, is a rare congenital
anomaly, for which smoked glasses or tattooing may serve as a partial relief.

Irregularities in the shape or position of the pupil are frequently met
with.

Persistent Pupillary Membrane is of rare occurrence.

Polycoria, or multiplicity of pupils, is an ophthalmological curiosity,
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CYCLITIS.
Definition.—Inflammation of the ciliary body.

Causes.—Most generally from injuries, but also by continuity of tissue
from iritis, choroiditis, etc., and from sympathetic ophthalmia,

Varieties.—Mastic, Serous and Suppurative, having no special diag-
nostic signs, and all treated alike.

Symptoms and Diagnosis.—A deep-seated circumcorneal ring of
injection; the congested vessels do not move with the conjunctiva ; exces-
sive tenderness; the aqueous and vitreous will be found to contain excre-
tion products, and are sometimes so turbid as to interfere with vision and
ophthalmoscopic examination. Hypopyon may exist, and severe ciliary
neuralgia is not infrequently connected with these symptoms,

Cyclitis rarely exists without iritic complication—irido cyclitis—and the
choroid also usually participates.

Prognosis.—If taken in its inception or early progress, it can be usually
arrested ; but if not combated thus early, or if it do not yield readily to
trealment, serious resulls are prone to occur. A penetraling wound (see
{njuries) is especially dangerous. Great cloudiness of  the humors, due to
large amounts of exudative material, is apt to be followed by glaucoma,
disorganization of the vitreous, and sympathetic ophthalmia, of which last
the earliest signs must be watched for with extreme vigilance.

When the process of atrophy or shrinking of the globe begins, enuclea-
tion is to be urged.

Treatment.—Same as for iritis. Warm fomentations or leeches to the
temple help to empty the engorged vessels, -
See, in this connection, Sympathetic Ophthalmitis, Injuries, Enucleation.

DISEASES OF THE CHOROID.

CHOROIDITIS.

Causes.— Inflammation of the choroid is most frequently caused by
syphilis, inherited or acquired. Distention of the tissues by posterior sta-
phyloma often gives rise to a local or more extended choroiditis. The
disease is noticed most frequently among those of a strumous diathesis.
The ultimate causes of very many cases are at present impossible to make
out, Injuries and wounds are the most common causes of suppurative
choroiditis.
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Varieties.—Serous, Plastic or Disseminated, and Suppurative—with
many subdivisions—and Sclerectasia Posterior.

Symptoms and Diagnosis.—I. Serous Céaraz’a’ftf: presents no n!arked
objective symptoms except, perhaps, a diffuse cloudiness of the vitreous
and slight floating opacities. The intraecular tension is ?ncreased, and
may be mistaken for glaucoma, to which it may lead. Tlfe ophthalmoscope
shows no lesion of the fundus oculi.

IL. Plastic or Disseminated Choroiditis—usually binocular—is in its
incipiency hardly distinguishable by the ophthalmoscope from the normal
fundus.®

The only means of diagnosticating this type of choroiditis is by the
ophthalmoscope. There are many varieties: Choroiditis disseminata
simplex ; Choroiditis areolaris; Chorio-retinitis centralis, or circumscripta ;
Syphilitic, etc,

Round, grayish-white spots of exudation mark the inception of the dis-
ease. Atrophic changes ensue, by which the sclerotic becomes visible as
white patches surrounded by a girdle of black pigment. No cerfain sign
indicates the lesion as due to syphilis, though small circumscribed posterior
patches, with little tendency to grow and coalesce, and surrounded by a
faint reddish zone, are pointed out as particularly symptomatic. The vari-
ety called Areolarisis confined to the posterior pole of the eye ; the others
usually begin at the periphery.

That the choroid is the primary seat of the lesion is shown by the fact
that the retinal vessels can be traced ower the spots of atrophy without
change. Rarely the pigment epithelium atrophies as a whole, and the
chorio-capillaris is plainly exposed. Opacities and cloudiness of the vitre-
ous may ensue. Scolomala are results most certain to follow from retinal
injury and participation in the inflammatory changes, and these are trouble-
some, as they are more central. Micropsia and metamorphopsia show, if

# [t is, of course, supposed that the student has, by much practice, made himself
familiar with the appearance of the normal fundus, No descriptioncan help him much,
and the finest chromo-lithographic plates can enly give him useful hints,. The color of
the fundus is formed by the meshwork of capillaries of the choroid and the pigment
layers of the choroid and retina. The retina itself is wholly invisible. The retina
vessels and the disc are the striking features, standing out from the light or brownish-red
glow of the illuminated background. In light-haired persons this fundus-glow is much
brighter than in brunettes, in whom it is sometimes so brown as to render illumination
very imperfect. The choroidal vessels are plainly seen in blondes, while the pigment
epithelium of the retina,showing like a delicate stippling, is the finest ohject to fix

upon. Sometimes in dark people the pigment lies in folds or ripples, which may lead
the novice to consider it pathelogical.
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present, the retinal changes. If the choroiditis be peripheral and extensive,
a contraction of the field will follow,

IIL. Suppurative Choroiditis, unlike the other forms, makes itself known
by all the signs of acute and rapid general inflammation in the external
visible tissues. The exudative material thrown out between the choroid
and retina, viewdd Ly the ophthalmoscope, gives us the convincing diag-
nostic sign: a golden-yellowish reflex. The vitreous and iris particularly
are implicated, and in the malignant forms all the ocular tissues are rapidly
drawn into the fatal progress, the condition of panophthalmitis, 1t is
needless to say that the patient suffers intensely.

IV, Under Myopia we have alluded to the fact of choroidiiis accompany-
ing the formation of posterior staphylomata, either as cause or effect. This
form of choroiditis is called sclerotico-choroiditis posterior, or sclerectasia
posterior, and usually is present in high degrees of myopia, and always in
progressive myopia. The ‘“ myopic crescent” increases the area of the
“blind spot.” If inflammatory symptoms follow, the progressiveness of
the atrophic changes of the choroid is certain. The connection of glauco-
matous symptoms with the stationary (non-inflammatory) type of posterior
staphylomata, shows that the recession of the posterior pole of the eye
works as a preventive of glaucoma, a fact not often enough remembered,
perhaps.

V. Sclerotico-choroiditis anterior, or anterior staphyloma, is the result
of an inflammatory process in the choroid and its neighboring sclerotic,
whereby the latter, becoming weakened, gives way under the normal or in-
creased intraocular pressure. The position of the bulging may be at any
part, but is generally at a short distance from the corneal margin, about the
entrance of the anterior ciliary arteries. If at all extensive, the most seri-
ous consequences are almost certain to follow. .

Prognosis must be very guarded, and is, on the whole, unfavorable.
There is more probability of arresting the progress of the serous type. In
the disseminated, one can, at best, only hope to retain a part of the vision
left, while the suppurative variety marches on irresistibly to a fatal conclu-
sion. Those afflicted with a large staphyloma posticum are in constant
danger of its increase, of choroidal inflammation being induced, or of
glaucomatous symptoms.

* Treatment. —If there be a history of syphilis, clear or suspected, the
indications should be sharply followed up, and even in all cases a * mixed
treatment "’ will not be amiss, as tending to hasten the absorption of the
inflammatory products. If anwmia or other constitutional weakness show
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itself the system should be supported by firm tonic treatment. As to local
treatment it will be often only palliative. The use of atropine, e:cce;::t where
iritis coexists, is not advisable, because of its tendency to produ-:.e increase
of tension, one of the great hazards of choroiditis. If congestion of the
vessels and external tissues be evident, warm fomentations and antiphlo-
gistic measures are urgent. Whenever there is a marked rise of inl;rancu!ar
pressure a speedy iridectomy, or at least a paracentesis of the anterior
chamber, should be done. Pain may have to be relieved by the temporary
expedient of morphine hypodermatically injected. TLeeches may be
deemed advisable. Absolute rest and immobility of the eye are demanded
in critical stages; stooping postures to be avoided in all. }ustiﬁable.hope
is often past while we still hope, and enucleation is frequently advisable
before proceeded with.

. Choroidal Hemorrhage is an infrequent trouble. It is also an attending
circumstance in—

Rupture of the Choroid, which requires prompt antiphlogistic treatment,
to avoid detachment of the retina or extensive choroiditis.

Detackment of the Choroid, due to a new growth or an effusion of
blood between the choroid and the sclerotic, is of rare occurrence and
difficult diagnosis.

Coloboma of the Choroid produces a blind spot corresponding to the
extent of the lesion.

Albinism, if extreme, makes strong light unendurable by the patient.
The defect is hereditary, and is usually associated with other abnormalism
or weakness.

DISEASES OF THE CRYSTALLINE LENS.

CATARACT.

Definition.—Opacity of the lens or of its capsule.

Causes.—Renal disease has been supposed to be the cause of idiopathic
cataract, but it is more probable, though only a theory so far, that athero-
matous degeneration of the carotid, diminishing the nutrition of the eye, is
thus early felt by the lens, producing calcareous and fatty deposits and
other senile changes. Senile cataract is preceded by a contraction of the
lens, Itis thought (Priestly Smith) that the capsule held by the suspen-
sory ligament cannot follow the lens contraction, whence results separation
of the peripheral layers, and the formation of opacities in the vacuoles thus
created by a proliferation of epithelial cells. Dr. Schoen's theory is that
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both glaucoma and cataract are frequently the indirect results of accom-
modation in uncorrected ametropia. As regards the lens, the unsymmet-
rical and persistent strain of the ciliary muscle upon the suspensory liga-
ment results in folding or puckering of the capsule, with consequent radial
opacities. In g5 cases of equatorial cataract, Schoen found nearly 100 per
cent. were astigmatic, hyperopic or presbyopic to a considerable degree.
Traumata are frequently the cause of cataracts,

Varieties.—I. Congenital ; II. Acquired (result of general or local dis-
ease); IIL, Traumatic; IV. Senile. Subdivisions of these classes we
shall consider in detail,

Cataracts may, of course, be simple or complicated ; they may be sta-
tionary or progressive; they may be soft or hard, The most important
distinction refers to their maturity or “ripeness,” whence they are classed
as unripe, ripe, or over-ripe ( Morgagnian).

Symptoms.—Disturbance of vision and reduction of acuity, according
to the kind of cataract and its maturity. If the opacity begins at the centre,
bright light which contracts the pupil lessens visual power. * Fogginess”
and “spots "’ will be complained of.

Diagnosis, etc. —Congenital cataract may be complete or partial. If
complete and there be an otherwise healthy eye, with an ability to tell light
from darkness, the operation of Discission should be advised. If incom-
plete it is well to test the possible advantage of a preliminary iridectomy,
since, if no improvement result, this will be of use in subsequent extraction
of the lens, and if vision is better thereby, it spares the patient the double
infliction of heavy spectacles and loss of accommodation.

Zonular, or Lamellar Cataract is either congenital or arises idiopath-
ically within a few months after birth, though often not discovered till in
youth. In this variety a zone of opacity, supposed to be produced by a
temporary interruption of nutrition during formation of the lens, lies be-
tween a transparent centre and periphery. The patient may be considered
myopic, and the cataractous shell fail to be discovered except upon dilata-
tion of the pupil. It is usually stationary. If vision is not greatly im-
proved by dilatation of the pupil, there can be little improvement by an
iridectomy, and discission should be at once proceeded with.

Posterior Polar Cataract is a congenital opacity on the posterior pole
of the lens or its capsule, and sometimes a line of opacity extends through
the axis of the lens to the anterior surface, thought to be caused by imper-
fect absorption of the hyaloid artery. In these cases much may naturally
be hoped from an artificial pupil, but if this fail, discission is the next step.

il
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Pyramidal Cataract is rarely congenital, being usually acquired in
childhood, in the following manner: A perforating ulcer of the cornea has
emptied the anterior chamber, and the lens is pushed forward in contact
with the inflamed cornea, when it is covered with lymph. This exudative
material is drawn to a point in the shape of a cone¥ by the recession of
the lens, when the aqueous chamber refills after the perforation has been
plugged. If dilatation of the pupil show clear space and improve vision,
an iridectomy may not require a subsequent discission.

Diabetic Cataract (acquired) sometimes follows the ill-nutrition of
diabetes. The lens is uniformly and densely opaque, and its extraction is
advisable by the method preferred by the surgeon.

Traumatic Cataract results from injury to the lens, either by actual
contact of the foreign body, or by rupture of the capsule. Perhaps this
effect has often unconsciously been brought about by the mere touch, which
is all that is necessary, of the forceps or knife during an iridectomy or
paracentesis. The lens undergoes absorption just as if a discission had
been performed.

Senile Cataract is the most common and the most important. The
opacity usually begins at the equator, though it is frequently the reverse, or
may begin as a diffuse affection. It rarely happens in those under fifty, and
the time of ripening (extension of the opacity to the whole body of the
lens) varies greatly after its inception, somelimes occupying many years.
The incipient stages are extremely difficult to diagnosticate from a dulled
and grayish translucency of the capsule in old people that is purely
physiological. By oblique or local determination this condition simulates
beginning cataract exactly. By transmitted light, at a distance of several
inches, the difference is detected. Ifthe fundusreflex is clear and uniformly
red, there is no cataract, which would give a yellowish tinge and obstruct a
view of the fundus.

It is important that the cataract we propose extracting shall be ripe. If
not so, those portions of the lens which are unripe will be left in the eye
and perhaps create irritation. The usual test of maturity is when the
iris throws no shadow on the lens substance behind it while we illumine it
by oblique focalized light. If a line of blackness is clearly visible it shows
the lens is still transparent at that point. Slight exceptions to this rule
have been pointed out, but they are summed up in the rule that operation

* We lately had a patient in which this appearance was remarkably perfect. The
point of the chalk-white cone seemed as sharp as a needle, and filled the whole depth of
the chamber, so that it seemed about to pierce the cornea. According to H. Miiller,
this cone may be beneath the capsule in some cases,
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should be deferred if the cortex at any angle of illumination show any
glitter, as from faceted surfaces or sectors, even though the iris throw no
shadow. [In over-ripe cataracts the cortical portions undergo degeneration
and liquefy, the centre still preserving its yellowish cast, though probably
displaced, by its smallness and gravity, to the lower part of the capsule,
This is called Morgagnian cataract.

It is also necessary to determine the consistency of a cataract. A
bluish white or opalescent lens, and particularly if it be large and press
the iris forward, is a soft cataract and not fitted for the usual methods of
extraction. Such a lens is best removed by suction, preceded by a discis-
sion to break up the harder nucleus, if there be one. In soft cataracts the
nucleus will be large, of an amber or yellowish hue, and the cortical strize
will be very fine and delicate.

Treatment of Senile Cataract,—Whether, being certain of our diag-
nosis, we should tell the patient plainly that he has cataract, or only *“an
incipient lenticular opacity,” depends both upon the physician and the
patient. Each case must be decided for itself, If one eye only is affected
the other remaining good, it will be a matter of great comfort to the patient,
because to await an indefinite period, perhaps years, for the ripening of
cataracts in both eyes, is an inexpressibly painful condition of affairs.
Sometimes tinted glasses, giving an increased diameter to the pupil, afford
relief. Atropia for the same object is not advisable. Both 4 sph. and —
sph. lenses may be tried.

Various methods of artificial ripening have been proposed. Farster's
plan is to perform an iridectomy, empty the anterior chamber, and by pres-
sure upon the cornea to so knead the lens as to hasten the opacification of
the lens so that its extraction may be undertaken within a month or two.
Puncture of the capsule is liable to be followed by swelling of the lens and
glaucomatous symptoms, and iritis may supervene. An iridectomy seems
to help forward the maturing process.

Removal of the ripe cataract is not advisable if the vision of the other
eye be perfect, or nearly so, because the difference in refraction renders
binocular vision impossible, and the patient is not so well pleased after the
operation as before.

It is not considered prudent to operate on both eyes at the same time,
though both cataracts be ripe. (See Operafions.)

Prognosis.—Different operators report highly varying percentages of
success. It is important to note that success to one may not be rated as
such by another. There are so many conflicting and delicate chances that
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positive promises are never warranted. If the patient’s health be good,
the tissues as elastic as consistent with age, the light perception clear and
decisive, a hopeful result is to be expected. The pupil should be active,
and the ocular tissues and adjuncts in a normally healthy condition. No
definite degree of acuity of vision should be promised, for appearances may
be deceptive, either for better or worse. Amblyopia usually coexists with
congenital cataract, to render the operation less fortunate as regards sight,
though highly successful as a surgical proceeding.*

RECURRENT CAPSULAR CATARACT.

Synonyms.—Secondary or Membranous Cataract ; Opaque Capsule;
Secondary Pupillary Membrane. The term Secondary Cataract would
seem proper and fitting, but as this is applied by some authors to cataracts
caused by local diseases in adjacent tissues, or to contact of the lens with
vascular tissues, in contradistinction to idiopathic cataract, the term has
become of dubious meaning, and hence is best discarded altogether. The
name given above to the affection in question accurately expresses the con-
dition, which is a source of sufficient trouble to hoth physician and patient
to warrant an exact nomenclature, to say the least.

Definition.— An opacity of the capsule, either posterior or anterior,
remaining or appearing after removal of the lens.

Diagnosis, etc.—Shreds of the anterior portion may remain and block
up the path of the light, or, as more commonly happens, the posterior por-
tion was at the time of the operation already opaque, or becomes so subse-
quently. Sometimes this capsule, though not opaque, becomes shriveled
or puckered, and produces a disturbance of vision quite as troublesome as
if not transparent. The ophthalmoscope, by focus upon the capsule, gives
the only trustworthy view of the impediments. The capsule remnants
may be bound up by a membranous deposit, which will greatly modily the
prognosis, otherwise very favorable.

Treatment.—See Operations.

DISLOCATION OF THE LENS,
Synonyms.—Ectopia Lentis, Luxation of the Lens.

Causes.—It may be congenital, spontaneous, or traumatic in origin,

partial or complete in degree, backward into the vitreous or forward into
the anterior chamber,

* Yet even here surprises may be in store.  One of the authors removed two congeni-
tal cataracts from a patient sixty-four years of age, giving her immediately perfect light,
color, and visual acuity, and without spectacles, too.
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Diagnosis.—With the ophthalmoscope the edge of the lens can be seen
in partial dislocation, as a curved and narrow dark line, By oblique focal
illumination the opalescent hue of the lens can be seen. The patient may
complain of diplopia or distortion of objects, If the lens is in the anterior
chamber there can be no trouble in seeing it. Sometimes it may pass back
and forth through the pupil, according to the position of the body, Wher-
ever the iris is not supported by the lens it will be found to be tremulous
upon moving the eye, an important diagnostic sign. There is, of course,
complete or partial loss of accommodation, according to the degree of
dislocation.

The complete dislocation of the lens is apt to set up irritation and possi-
bly glaucomatous symptoms.

Treatment.—Complete dislocation of the lens into the anterior chamber
demands its removal at once. If the dislocated lens has fallen into the
vitreous, glaucomatous signs must be watched for with care. It is so dan-
gerous to attempt its removal from the vitreous that to allow it to remain
seems preferable.

In partial dislocations, if the vision be not greatly interfered with, noth-
ing should be done. An artificial pupil, away from the lens substance,
ofien gives a happy result.

In partial luxations no spectacles will help; in complete luxations the
eye must be treated as directed in aphakia. (See Operations.)

DISEASES OF THE VITREOUS.

HYALITIS.

Causes.—Inflammation of the Vitreous does not arise idiopathically,
but is induced by the presence of a foreign body or by choroiditis, retinitis,
etc.

Diagnosis, etc.—By accommodating for the vitreous the proliferations
of the vitreous cells, or the formations of connective-tissue elements which
constitute or follow the inflammation, may be detected with the ophthalmo-
scope, either as a diffused or circumscribed cloudiness, or as dark, fragile
threads or films, either fixed or floating, or again as more decided and large
bands of filamentous opacities. If the inflammatory process has reached
a suppurative stage the appearances have a yellowish cast. In the severe
forms the opaque condition of the media renders examination of the
fundus impossible. In this condition the prognosis is extremely unfavor-

able.
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Treatment.—No local treatment of Hyalitis, as such, is advisable.
Those constitutional remedies aiding in the absorption of cast-off products,
especially the ““mixed treatment,” are commendable, and leeches to the
temples also. The constant current is advisable.

OPACITIES OF THE VITREOUS.

Besides those produced by its own proper inflammation, these are derived
from the syphilitic virus diffused like a fine dust through the vitreous sub-
stance; or from the exudative material thrown off by the adjacent tissues ;
or from hemorrhages into its substance. The syphilitic ¢ dust” will
generally disappear under proper medication, while other forms are
more permanent. Mouches Volantes, or musce volitantes, imperfect
vitreous cells probably, are often troublesome to the patient, have no patho-
logical signification, and yield to no treatment. Synchisis Scintillans,
brilliant floating specks, sometimes annoying, are cholesterine or tyrosin
crystals floating in the over-fluid condition of the vitreous, sometimes found
in the aged, and which render cataract operations upon such eyes very
hazardous, from the ease with which the vitreous escapes.

Flocculi and specks are more frequent and annoying in the myopic.
Cysticercus in the vitreous, rare in any country, is fortunately of ex-
tremely unusual occurrence in this country,

For Foreign Bodies in the Vitreous, refer to Operations.

DISEASES OF THE RETINA.

General Considerations.—It is in diseases of the retina that the oph-
thalmoscope finds its chief work and excellence, but precisely this work
tests to the full the physician's delicacy of perception and fineness of judg-
ment, to which must undoubtedly be added his length of experience. To
these great natural difficulties of reaching accurate conclusions must be
added the fact, that may as well be confessed, that to the ophthalmoscopic
revelations of departures from the normal cannot in all, or even in many
instances be attached any absolute signification of general disease. How-
ever strong the probability, it is still more certain that the exceptions are
numerous and dare not be forgotten. 'We know, for example, that nephritic
disease must exist for a considerable period of time before there are retinal
indications; we also know that in only a few cases (from 10to 30 per cent.
are the estimates) does the retina show any lesion; and, lastly, we know
that the peculiarity of the retinal appearance deemed pathognonomic not

seldom exists without any kidney aflection whatever. Such limitations,
H
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however, must not lead us to belitile the transcendent value and importance
of retinal study. Doubtless, the failure to find a more absolute law is the
fault of the observer, and not of the observed; and perhaps, also, that, as
solar photography showed what the eye and telescope never saw before, so

the application of this art to the retina may, if it be found possible, give us
new indications and more infallible signs.*

Fic. zg9.

It is certain that only much practice will give one that easy recognition
of the normal retina and a sharp perception of small departures from it.
There is, for instance, a condition, Hyperamia of the Retina (which we
omit from our consideration because of its lack, clinically speaking, of
comparative importance), which is recognized simply as a slightly increased
flush of the retina and disc combined with a hardly perceptible increase of

* The use of gas light for illumination may conceal, by its coarse yellow gl::m’ many
indications from tint and hue which would more clearly appear with the substitution of
sunshine (through a shutter hole, e. g.) or the electric light.
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fullness and tortuosity of the vessels; but there are changes in one fundus
that are permanent, or, in other words, normal, in another; so that from
these facts alone we reach no diagnosis. Many other subtle hints and
indications must be woven in with these.

In the Normal Fundus (Fig. 29) the wide variations of pigmentation,
which are purely physiological, often cause errors of judgment in the novice.
The retina itself is invisible, though in some young and healthy subjects
there is a beautiful phenomenon occasionally seen, called its ¢ watered ™ or
“ shot-silk ”’ appearance—a shimmer which flits over its surface, or centres
about the macula like a half-invisible halo. It is a beautiful illustration of
the interference phenomena of light, the reflections from the anterior and
posterior retinal layers reaching the observer's eye in different phases, the
quantity of such reflections being too weak to produce colors, as they do,
for example, in exfoliated antique vases, or in any inorganic substance.

The fovea and macula may be looked for a long time before they become
visible, the absence of all vessels from this spot or its neighborhood being
noticeable. The arteries are relatively smaller than the veins, and show
a light central line running through them, much paler in the veins, if it
exist at all, The papilla in health has a clear, pinkish, gelatinous, white
hue, is round, with definite boundaries. The central depression, the cup-
ping of the disc—physiological cup—if present, may exist in widely-
varying degrees without being abnormal, and in such pits the lamina crib-
rosa is plainly seen, like fine sieve wires. No pulsation of the retinal
vessels is observable, except sometimes a venous pulsation upon the dise.
Arterial pulsation may be superinduced by glaucoma, and perhaps by
pressure of the finger on the globe.

A phenomenon sometimes exists which, to the inexperienced eye, may
simulate the signs of albuminuric retinitis too closely. It is called Opaque
Nerve Fibres. At the papilla the axis-cylinders are usually divested of
their medullary sheaths; but sometimes these are persistent, and, carried
over upon the retina, produce white, comet-like patches radiating beyond
the papilla edge. They have no pathological significance, only increasing
somewhat the normal size of the blind spot, because the passage of light
rays to the retina beneath is intercepted by the opaque sheaths.

Now, as the retina is invisible, it follows that all its indications of devi-
ations from the normal consist in the fact of its becoming visible, and, as a
corollary, it follows that whenever it becomes visible for the physician, it
has ipso facto lessened the visual possibility of the patient.
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RETINITIS—GENERAL FEATURES.

Causes.—Although cases of retinitis are met with that we cannot spe-
cifically ascribe to causes beyond the retina, the feeling is gaining ground
that a strictly idiopathic retinitis does not occur. However uncertainly an
ante /ioc may be considered a propter hoc, we are convinced that a propler
Aoc exists. In such cases as are commonly said to occur without other
lesions precedent to the retinitis—as, for example, in prolonged exposure
or excessive use—the resultant affection is more the nature of a functional
trouble than a true inflammation. Of Jocal cawses the most common is
choroiditis; the retina lying in such close contact cannot but be affected
by lesions in that tissue. Panophthalmitis produces at once suppurative
inflammation of the retina, while optic neuritis is extended, by continuity
of fibres, on to the retina. The most common sources of retinitis, how-

ever, are constitutional dyscrasize, of which the principal are albuminuria,
syphilis, lencocythaemia, etc.

Symptoms.—The painlessness of retinitis is a noteworthy fact. Dis-
turbances of vision are almost the only subjective symptoms. These con-
sist, for the most part, of scotomata, dimness, metamorphopsia, etec.

Diagnosis is by the ophthalmoscope alone. Diffuse retinitis is some-
times met with, and is discerned as a dulling of the glowing choroidal
reflex, a haziness, which must not be confounded with lessened transparency
of the media, from which it is not easy to distinguish. A description of the
nature of the opacities that are circumscribed will be given under the
various types of clinical disease, to be enumerated in succeeding pages.

In diseases of the retina the papilla commonly shows signs of more or
less direct participation and connection, either as cause or effect; but since
the two tissues have a certain independence as regards their pathology, it
is thought best to consider each class by itself, for the sake of clearness.

ALBUMINURIC RETINITIS.

Diagnosis.—The ophthalmoscopic signs of nephritic retinitis are con-
sidered more certainly indicative of Bright’s disease than is usually the
case in other affections. The early stages of retinal changes usually
pass unnoticed because of their diffused nature and slight degrees. This
is the stage of general infiltration, cedema and exudation. A grayish haze
seems to be spread over the whole surface, including the papilla. Extra-
vasations of blood are few and not easily detected.

In the advanced stages of the disease, and especially in the chronic
granular type of kidney disease, yellowish-white spots or patches appear,
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with a tendency to group themselves about the macula ; these are clearl_}r
outlined, sometimes glistening in appearance. Besides these sp(?ts thEre_ s
generally a broad, encircling splash of sunshine about the papilla, which
last shows indistinct edges and hazy outlines. Hemorrhagic spots are now
marked, and may become blended in larger blotches over the general
ground. (Fig. 30.)

Prngnnsis depends upon the clearness and certainty of the diagnosis,
together with the prognosis of the general disease. If this imprn:-ve: or
recover, and unless the disorganization have proceeded too farin the retina,

FiG. 30.

there will generally follow much clearing up, and improvement of vision
will ensue, the extravasations becoming absorbed. But when the papilla
has been largely implicated, and there has been much cedema of the retinal
tissues (sometimes this swelling even produces hypermetropia) and severe
hemorrhages, atrophy of the nerve and retinal elements follows, regardless
of the cure of the general disease, with a certain progress to blindness.
The most favorable prognosis may be given in albuminuria from fevers,
pregnancy, elc.
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Treatment.—Except the local abstraction of blood in acute stages of
the disease, the treatment consists wholly of constitutional measures to
reinstate the normal activity of the kidneys. It is possibly of advantage
to quiet the ciliary muscle with weak atropia instillations, to lessen its irri-
tative action upon the choroid. Rest, and in severe cases bandaging the
eyes, 1s, for the same reason, to be advised.,

Diabetic Retinitis is by the ophthalmoscope indistinguishable from
albuminuric, so that the urine should be tested with this idea in mind.

SYPHILITIC RETINITIS.

Diagnosis.—The initial stages are the same as in albuminuric retinitis ;
Hyper®mia, serous exudation, a grayish or bluish-gray, film-like veiling of
the retina and papilla, increase of tortuosity and dilatation of the veins,
with proportional attenuation of the arteries. At a more advanced period,
the white dots and spots about the periphery of the fundus are less brilliant
and glistening than in the albuminuric type, and are more changing than
these, The large spot of papillary opacity is also far less frequently present.

Extravasations of blood, though occurring, are less apt to be so frequent
and pronounced as in the preceding form, while the synchronous inflam-
mation of the choroid, iris, etc , is most certain to take place, rendering the
diagnosis more sure, The vitreous and agueous opacity is probably
increased.

The progress of the disease is more rapid, amblyopia setting in early,
and in a marked degree. Nyctalopia is a common symptom, and meta-
morphopsia occurs, Inherited or acquired syphilis may produce the retinal
affection. The prognosis is a little more favorable than in albuminuria,

Treatment.— Purely constitutional.

LEUCZAZMIC RETINITIS,

Besides the common characteristics of diffuse retinitis and pale extrava-
sations of blood, there is one distinctive sign—a palish-yellow hue of the
whole fundus. There is pallor of the vessels, the arteries having the more

saffron tint.
ANAZEMIC RETINITIS.

It is certain that progressive pernicious anamia may be attended with
marked retinal lesions. Inflammatory changes may not be marked, but
white patches often occur, and there is a notable tendency to hemorrhages
in the region of the papilla. The marked pallor of the fundus and arteries
is the most notable and constant ophthalmoscopic sign, and there is usually
contraction of the field,
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ISCHZAMIA RETINZA.

Of rare occurrence and unknown cause. The symptom is complete loss
of sight of hoth eyes; the retinal arteries are emptied of blood, or are mere
threads; the veins greatly reduced. Under the influence of tonics, the
return of blood and of vision occurs within a few days. It is generally
bilateral.

RETINITIS PIGMENTOSA.

Definition.—A pigmentary degeneration (rather than inflammation) of

the retina.

Causes.—This slowly-progressive, incurable, chronic malady is most
commonly an inherited affection, found most frequently in the descendants

FiG. 31,

of consanguineous marriages, Inherited syphilis may be held accountable
for some cases. Though generally appearing in childhood, the almost
certain blindness may not arrive till in old age, though great limitation of

the field, nyctalopia and other defects of vision, early begin their fatal
march.
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Diagnosis, etc.—The earliest subjective symptom is inability to see
well at night, to which is soon added the inability to see well at any time
except directly in front of the eye.

By the ophthalmoscope the retina presents a very characteristic appear-
ance. Dark streaks of pigmentation, like tree moss in shape, trail over the
fundus, without any order or preference of place, except that they begin at
the periphery and gradually draw toward the macula. These have been
likened to the Haversian canals of bone, (See Fig. 31.) In some cases
the disease is said to exist without this pigmentation. The prognosis is bad,

Treatment consists in persistent use of the constant current, by which
cases have been known in which the progress of the disease has been

arrested, and the field of vision enlarged, and this is all that can be hoped
for.

RETINAL HEMORRHAGE, OR APOPLEXY.

Causes.—The variety here considered is not connected with retinal
inflammatory processes and may occur idiopathically or as a result of other
lesions. The most common sources are the atheromatous condition of the
vessels in old age, hypertrophy of the left cardiac ventricle, as a result of
paracentesis or other sudden diminution of intraocular pressure, sudden
increase of the tension, as from cough, muscular strain or pendant position
of the head. Disturbance of vision, of course, is proportional to the extent
of the hemorrhage.

Diagnosis.—By the ophthalmescope.

Prognosis.—According to the severity of the hemorrhage and its cen-
tral position. If the macula is attacked the prognosis is bad. If the vitre-
ous is reached by the blood, glancoma may be produced, possible detach-
ment of the retina and certain scotomata that will probably be permanent.

Treatment.—Rest, dry cups or leeches to the temples, application of
cold to the eyes, and careful attention to general therapeutics.

HEMORRHAGIC RETINITIS

Unites with the preceding symptoms those of inflammation of the retinal
tissues themselves; is caused by much the same lesions as simple hemor-
rhage. There is more regularity in the appearance of the blotches, which
are often flame-like in appearance. The prognosis is worse than in the
last preceding case, the treatment the same. The primary cause is always
- to be sought.

- e
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THROMBOSIS AND EMBOLISM OF THE RETINAL
ARTERY.

Symptoms.—Rapidly progressive blindness beginning at the periphery
and quickly proceeding to the centre.

Diagnosis.—The differential diagnosis between thrombosis and embol-
ism is not clear. There is pallor of the disc and retina, diminution, even
to a thread, of the arteries, and to a less degree of the veins, a grayish-
white opacity appears at the posterior pole, because of failure in nutrition ;
the macula stands out sharply by contrast with the surrounding white.
Atrophy of the disc and retina are apt to follow and the prognosis is very
unfavorable.

Treatment is of no avail unless it be massage of the eyeball, which
should be tried, in the hope of removing the embolus. Temporary losses
of sight are indications for the necessity of such general treatment as shall
restore vigor to the general circulation.

BLINDNESS FROM INTENSE LIGHT.

There have been cases of partial or complete loss of sight from exposure
of the eye to the sun or electric light. A central blind spot is produced,
the ophthalmoscope showing an opaque spot of white at the macula sur-
rounded by a ring of congestion. This is probably due to a coagulation
of the albumen of the retina, The prognosis is bad, as the central sco-
toma will probably remain, despite all leeches, electricity or hypodermatic
injections of strychnia, which may be tried.

DETACHMENT OF THE RETINA.

Causes.—Fluid albuminoid effusions between the retina and choroid,
which themselves may have many origins. Myopia of high degree (pos-
terior staphyloma) is said to cause fifty per cent. of this distressing malady.
Blows and injuries may give rise to it, diseases of the vitreous and intra-
octlar tumors may also produce it.

Symptoms.—Loss of vision, corresponding to the detachment. If, as
is usual, it be below the horizontal meridian of the eye, objects above are
not seen.

Diagnosis.—If the detachment be in its incipiency or fresh, it may
not have lost its red reflex, and hence the trouble escape the eye of the
examiner. When more advanced in its progress, the red reflex fails where
the detachment begins, and a bluish-gray curtain is seen waving freely in
the fluids with motions of the eye. The vessels appear black and some-
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times hidden by the folds. This dark portiére-like curtain may sometimes
be plainly seen by the naked eye.

Prognosis is unfavorable, though the progress of detachment may be
generally arrested.

Treatment.—Antiphlogistic measures should be adopted ; protection of
the eyes from light and movement is necessary, pressure bandages even
being advisable. The hypodermatic injection of pilocarpine may some-
times prove of benefit. These measures proving useless, puncture of the
sclerotic beneath the curtain and the withdrawal of the sub-retinal fluid
should be advised. An iridectomy coupled with the use of eserine has

been advised,
GLIOMA OF THE RETINA.

Definition.—A malignant tumor of the retina.

Cause.—Idiopathic, often congenital ; ultimate cause unknown.

Symptoms.—Occurs in young children only; generally is noticed in
the first year or two of life. Its early stage gives no intimation of its ex-
istence by pain, and though blindness has set in some time before the

glioma becomes visible by others, yet from the age of the child, no notice
of this blindness is taken.

Diagnosis.—Up to the time the growth becomes visible by the naked
eye through the pupil, pain, swelling or signs of inflammation have not
made themselves noticeable. A shining, glistening white appearance may
be seen behind the pupil. The tension is either normal or subnormal. The
sad thing about this disease is that the child is not generally brought for
treatment till this stage is past, and then it is usually too late even to save
the little patient’s life. Inthe second stage the growth has begun to push
its way forward, carrying retina, lens, and iris with it, tension becomes
greater, pain, congestion, cloudiness of the cornea, mydria-is, etc., ensue in
rapid progress. The lens remains clear, through whick the white or yel-
lowish-white surface of the tumeor is seen. If allowed to proceed the
growth will soon break through the eye in front, while it is creeping up the
optic nerve to the brain, and even invading the bones of the orbit.

Treatment.— Enucleation of the eye at the earliest momenl of cerlain
diagnosis* is the only hope of saving the patient’s life, The nerve must

® Suppurative hyalitis and choroiditis, or fibrous white retinal deposits may produce
symptoms so closely simulating glioma that they have been called Pseudo-Glioma.
It is needless to speak both of the necessity of caution and the danger of delay. In
pseudo-glioma there will usually have been some previous history of eye-trouble. One
quite certain diagnostic sign is, that in glioma the iris will be pushed forward, while in
the pseudo-glioma the iris will be in its normal position, or retracted.
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be divided as far back as possible, and microscopical examination of the
severed nerve will show whether the growth has proceeded past this point ;
if so, danger of glioma of the brain renders the prognosis very grave. 1f
the tumor has pervaded the tissues of the orbit, these must be removed, and
even the walls of the orbit treated with chloride of zinc.

DISEASES . OF THE OPTIC NERVE.

PAPILLITIS.

Synonyms.—Optic Neuritis; Choked Disc; Neuro-retinitis. The
terms choked or swollen disc, presumed an unproved, now a disproved,
theory of the cause of the papillitis, and have been discarded.

Definition.—An inflammation of the optic nerve, showing its most
marked signs at the papilla within the globe.

Causes.—Intracranial disease is estimated to cause four-fifths of all
cases of papillitis, and of the encephalic diseases, tumors are responsible
for by far the greater number. Meningitis, especially tubercular, perhaps
comes next in order. As to the manner in which cerebral lesions set up
inflammation of the papilla, we cannot enter upon the question here. We
have purposely left out of this compend a consideration of pathological
anatomy, and in this case the diversity of theories and lack of certainty
make the omission all the more excusable.

It is also certain that general diseases, such as syphilis, diabetes, typhoid
fever, amenortheea, lead poisoning, etc., may produce the affection in
question, while orbital tumers, caries or periostitis may also have the same
effect.

Diagnosis.—By the ophthalmoscope alone. The typical appearance of
the papilla while undergoing inflammation is what has been called its
woolly appearance, united with swelling and hyperzemia and with venous
congestion. (See Fig. 33.)* The edges of the disc are lost, and a striated,
flame-like or grayish haziness spreads over the face and short distances
upon the retina, streaming, as it were, from the centre over the edges of
the disc nearly equally upon all sides. The swollen condition of the disc
is proved, without anatomical examination, by the necessity of throwing up
higher -} sph. lenses, in order to view it clearly, thus showing its advance

=

# The edges of the papilla in the illustrative cut, from Schmidt-Rimpler, are too
sharply outlined ; as, in a typical case, it is impossible to distinguish where the papilla
' passes over into the general fundus. Fig. 32 shows the characteristic appearance some-
what better,
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- toward the front of the eye. In severe forms white spots and dots
appear about the macula, indistinguishable from those in albuminuric
retinitis. There is an affection in whose early stages the disc appears as if
suffering under a slight papillitis, and, later, simulates complete atrophy.
It is called Tobacco Amblyopia, Chronic Retro-bulbar Neuritis or Central
Amblyopia. Tobacco is the usual cause, though alcohol may aid; expos-
ure to cold and wet may also produce it,

It is remarkable that undisturbed vision continues for quite a time in
this condition of the papilla. Finally, visual acuity is dulled, or even

obliterated, and color perception is always specially deranged. The
disease is usually binocular, and its progress slow and painless.

It is thus seen that this affection gives no certain indication of general
disease; it only gives probabilities, or strengthens diagnoses derived from
other sources than the papilla. If, for example, it were probable that lead
poisoning or syphilis were at their destructive work in the system, and the
eye ground gave the signs of papillitis, we should consider it a great cor-
roboration of previous diagnosis, though a small proportion of cases of
papillitis are due to either of these causes. If other indications point to
coarse encephalic lesion, the existence of papillitis renders the diagnosis
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almost infallible, though, so far, we cannot locate the lesion from any signs
given by the ophthalmoscope.

A clear distinction as to location of the initial lesion lies in the existence
of monocular papillitis, which, quite certainly, proves the pressure to be this
_ side the chiasm, and so, probably, orbital in origin. But there have been

| O e

at least six well-attested cases of cerebral tumor in which only one optic
nerve was affected, and these are enough to make one modest.

Pfugnusis.—.ﬁs regards sight, it is usuallj; unfavorable, though every
special case requires the aid of the general diagnosis and prognosis, to
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become definite or approximately accurate, In pronounced papillitis it is
not, as a general rule, usual to find any, or but little and slow, regaining of
lost visual power. It is considered well to retain what is left,

Treatment.—As papillitis is entirely symptomatie, its treatment is one
with the general disease causing this and other symptoms, from the study
of all of which only a trained judgment will be able to formulate the right
therapeutic agent. The iodides and bromides will be used in encephalic
lesion, mercurials and iodides in syphilis, tonics in menstrual disorders,
eic. When the indications are that the pressure is orbital in location,
diagnosis and (reatment are of the extremest doubt and uncertainty. In
tobacco amblyopia, total abstinence is imperative,

ATROPHY OF THE OPTIC NERVE.

Causes.—It is believed that atrophy of the nerve may be idiopathic
(“ primary ), but the vast majority of cases are “secondary,” proceeding
from retinal or from cerebral lesion, or from pressure along the course of
the nerve, in most of which cases it succeeds some form of neuritis. The

Fic. 34.

greater number of cases are certainly due to diseases of the brain and
spinal cord, while tobacco, alcohol, traumata and syphilis do not fail each
to bring its quota. Its connections with locomotor ataxia are mot to be
forgotten, i
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Symptoms.—Visual acuity is lessened, color perception is disordered
and the field retracted in varying degrees, according to the progress of the
disease. There is no pain, and seldom photophobia.

Diagnosis.—The ophthalmoscope shows, usually, a pallor of the disc,
instead of the rosy, healthy hue of the normal disc, though instead of this
dead paleness, it has a distinct bluish hue sometimes, and, too, a grayish
or yellowish cast. Its outlines have a hard sharpness, producing altogether
a striking or staring appearance ; the lamina cribrosa is usually visible. It
must be remembered that mere paleness may exist without atrophy, as in
anemia, and tobacco amblyopia, but the loss of transparency, hardness of
outline, etc., must be considered with other symptoms. The color of the
atrophied disc is not, certainly, indicative of special causes. The vessels-
are usually greatly reduced in size, especially the arteries, and the capil-
laries of the papilla are not to be seen. (See Fig. 34.)

Prognosis.—Probability of retaining the vision yet left is small. The
progress is generally from bad to worse.

Treatment.—We must seek the cause. Locally, the weak constant
current and strychnia hypodermically injected may be tried till proved of
no avail.

GENERAL DISEASES.
GLAUCOMA.

Cause.—Glaucoma is characterized by an increase of intraocular tension
or pressure above the normal.  All the catalogue of woes is, in this disease,
a simple result of this fundamental condition. There are many theories,
about one to every writer, hoping to explain the origin of this heightened
tension; but two chief ones have occupied the most attention. They might
be spoken of as the theory of hyper-secretion, and that of the retention of
the intraocular fluids. To irritation of the nerves governing the secretory
functions is attributed the excessive amount of fluids. The retention
theory has probably the greater number of supporters at the present time,
though it is assuredly open to severe criticism. It is well known that the
effete fluids pass out of the globe principally by the way of the ligamentum
pectinatum and canal of Schlemm, and in glaucomatous eyes it is found
that the periphery of the iris lies in contact with the cornea and thus dams
the outlet. Rigidity and shrinking of the sclerotic, swelling of the ciliary
processes, are other theories, More plausible is the ingenious and able
explanation advanced by Priestly Smith, which attributes to increased lens
size (that always takes place with age) a diminution or obliteration of the
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space between the edge of the lens and the ciliary processes, called the
canal of Petit, This so-called canal is the route through which the excreted
fluids of the vitreous chamber pass forward to the canal of Schlemm, and
if this be blocked, the increased pressure from behind will throw the lens
forward and effect the shutting off of the canal of Schlemm by the iris, as
alluded to above, and which is left unexplained by others. The rarity of
glaucoma in myopia, as compared with hyperopia, leads to the conclusion
that the formation of posterior staphyloma may be of the nature of a relief
of the pressure backward instead of the iris being pushed forward, and
that in this way progressive myopia takes the place of what might other-
wise result in glaucoma. But such cases are exceptional.

Varieties and Symptoms.—Glaucoma Simplex is unaccompanied
by inflammatory symptoms ; it may become chronic and continue with a
tension only slightly above the normal for years.

In Acute Glaucoma there is a class of symptoms which is called
premonitory, but how these symptoms could appear &efore an actual increase
of pressure has taken place is, for us, impossible to see. These so-called
premonitions are, ¢.g., a sudden failure of accommodative power, stronger
4+ sph. glasses being required for reading: fogginess of vision and colored
haloes about a light are also noted. These symptoms show a premonitory
aftack, which may pass off to recur at a later time. These short attacks
may be numerous without being sufficiently severe to catch the patient's
attention, though usually each attack leaves the eye in a worse condition.
When a more severe or abiding increase of pressure sets in, it may be
accompanied by vomiting and other derangements of function, tending to
deceive both patient and physician. Sometimes the first noticed attack
begins with fury, and in a few hours vision is wholly destroyed. This is
v. Graefe’'s Glaucoma Fulminans. Subacute attacks are characterized
by exacerbations and remissions of intensity without complete relief at any
time. Absolute Glaucoma is glaucoma that has culminated in blindness.
There is here no lessened tension, and the end is cataract, staphylomata,
atrophy and disorganization of special organs, and of the globe itself.

Diagnosis.—The principal diagnostic sign is, of course, the characteristic
feature of the disease—Increase of Tension. Thereis no other method
of testing this but the factus eruditus. The two index fingers are laid
delicately on the closed lid, the hands supported by the other fingers on
the forehead or temple, and an estimation of the tension made by soft
palpation or alternate pressure, Comparison with the other eye of the
patient is advisable and with normal eyes, upon which last much previous
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practice will only give the precision desired. T. 4 ?is the symbol of a
possibly increased tension, as Ts. means the normal, and T. + 1, T. 4- 2,
T. - 3 indicate the varying degrees of hardness up to the last or a stony
hardness, The minus sign with the same figures means diminished de-
grees, T. — 3, e.g., indicating a perfectly flaccid condition of the globe.
Perhaps the second in importance of the diagnostic signs, like all the
" others to follow, is a mere result of the abnormal tension to which the
tissues were subjected; this is anzsthesia of the cornea. Direct the
patient’s eye upward to get the visual axis out of line, and then touch the
cornea with a twist of absorbent cotton or silk, and what would otherwise

cause spasmodic shrinking, etc., is hardly perceived, showing the pressure
has paralyzed nervous transmission.

Amplitude of Accommodation is lessened for the same reason, and
again, for the same cause, there is dilatation and comparative immobility
of the pupil. Cloudiness of the cornea is produced by pressure, as is
rapidly shown in excised pig's eyes, and there is congestion of the veins.
These are the chief external signs. If the fundus oculi be visible, arterial
pulsation (which is always pathological) exists upon the papilla, or is pro-
ducible by the slightest pressure. The infallible indication, however, is the
cupping of the papilla (Figs. 36 and 37), easily distinguishable from the
“ physiological cup” (Fig. 35) by its extent, depth, and the fore-shortening,

I
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or even disappearance, of the vessels as they climb up and over the pre-
cipitous sides of the tip (see Figs, 36 and 37). Here, instead of requiring
+ spherical lenses to bring it into clear view, we have to rotate in —
spherical lenses, as the bottom of the cup lies further from us than the
retina or the brim of the cup. About this brim the “ glaucomatous " ring
is seen in chronic simple glaucoma. Contraction of the field of vision and
loss of color perception are, of course, synchronous with diminished acuity
and heightened tension, and it need not be added that pressure upon
sensory nerves produces the most exquisite pain, as also that the abnormal

pressure must induce inflammatory symptoms in many parts of the eye or
adjacent tissues,

Fic. 36.

Treatment.—Eserine, it is certain, has a tendency to reduce the intra-
ocular tension, and when an iridectomy is not at the time advisable or
possible, perhaps, also, always, as a tentative or preliminary proceeding,
its frequent instillation should be tried before proceeding to the operation
that is most widely recognized as the most effectual check, and possibly
cure, that is known. In what manner and why, beyond the merely tem-
porary effect of relieving the pressure by the momentary escape of fluids,
v. Graefe's great discovery accomplishes the desired end is not certainly
made out, because there is no unanimity of opinion upon the question of
the etiology of glaucoma itsell. It is generally admitied that sclerotomy
and paracentesis (see Operations) do not so surely and permanently reduce
the tension as iridectomy. That it does not always succeed, nay, is far




GLAUCOMA. 123

from it in chronic cases, seems to prove the theory of Priestly Smith,
because, if the iris blocks the exit through the ligamentum pectinatum of
the effete aqueous fluids, and thus alone raises the intraocular pressure, the
bit of iris removed would at once equalize the secretion and excretion; but
if the expanded lens tends to close up the vitreous outlet, and in this way
creates a partial and the incipient heightening of pressure, an iridectomy
would not always relieve, though generally alleviate. Precisely, too, in
the chronic cases where the abnormal advance of the lens and iris by the

FiGc. 37.

vitreous pressure had become settled and rigid, would be those in which,
a priori, the most failures would be expected.

In glaucoma one eye is usually under greater pressure than the other,
but the second is quite sure to follow its fellow in time, one of the disad-
vantages of operation being a tendency to set up acute symptoms in the
normal eye.

Hemorrhage of the retina is sometimes followed by a development of
glau-::m_na, called Hemorrhagic Glaucoma. In such cases an iridectomy
has not proved beneficial, but the reverse.
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SYMPATHETIC OPHTHALMITIS.

Definition.—An inflammation of the ciliary body, iris or choroid of one
eye, caused by an irido-cyclitis of its fellow,

Cause.—How the inciting condition is conveyed to a normal eye, and
there sets up a like inflammation, is at present not known. There are
many theories, as a matter of course, The ciliary nerves, the oplic nerve,
the blood vessels, the lymphatics, and even the blood itself, with and with-
out the aid of bacteria, are each conjured with, By the way of the chiasm,

along the optic nerve, seems, from late investigations, to be the most prob.
able route,

Conditions and Character of the Process.—The inflammation of
the exciting eye is always of the ciliary body and iris, the choroid and other
tissues often being implicated; and this irido-cyclitis is almost invariably
the result of a trauma, or of a foreign body lodged in the ocular tissues or
within the globe. The dislocated lens, acting as a foreign body, has been
known to induce sympathetic ophthalmitis. The induced inflammation
does not make its appearance sooner than fourteen days after the decided
appearance of the inciting inflammation in the injured eye, though years
(even 40) may elapse before such secondary inflammation appears. The
induced affection is like that of the exciting eye, . e., generally an irido-
cyclitis.

The kinds of wounds or injuries almost certainly provocative of this
cyclitis are those of the ciliary body. If a perforating wound pierce the
“ danger zone,” the circumcorneal ring, one-fourth of an inch wide—the
results must be watched with the greatest anxiety. If suppurative signs
begin to appear, then the danger is at its height. The implication of the
iris in a wound which may not be in the dangerous zone tends to bring on
the same fatal march of events.

Diagnosis.—However dangerous may be the delay, haste may be
equally as productive of mischief. This is illustrated by the mistake of
diagnosis that one is liable to make, which is to confound Sympathetic
Irritation with Sympathetic Ophthalmitis. Asthenopia, photophobia,
lachrymation and functional weakness of the ciliary muscle, of themselves,
would not warrant any diagnosis except that of the first mentioned. The
real ophthalmitis may er may not follow a shorter or longer period of such
sympathizing irritation ; it more commonly begins its course without it, and
insidiously. The beginning of the inflammation in the sympathizing eye
is generally preceded by slight, though marked, exacerbations of inflamma-
tion in the exciting eye. Extreme tenderness is remarkable about the

i
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ciliary region. Cyclitis soon becomes apparent, though the iritis is less
marked, and keratitis punctata is an almost constant and highly valuable
sign. Tough synechia will follow continued iritis, as also the formation of
new vessels in the iris. With continuance of these inflammations, either
glaucoma will supervene, or shrinking and atrophy of the globe, the lens
having become cataractous in either case. The process, however, is prone
to relapse, and lengthened periods of time may elapse before irremediable
blindness ensues.

Prognosis.—When thoroughly started, sympathetic ophthalmitis almost
infallibly proceeds to a fatal ending, despite all treatment.

Treatment is, therefore, preventive, and the only certain preventive
measure is enucleation of the injured eye. The following rules are advised :
It is better to enucleate—

1. If the injured eye be hopelessly blind.

2. If the injury be of such a nature that blindness, though not yet
present, is inevitable.

3. If there has been severe perforating wound of the ciliary body and
injury to vision, with succeeding development of cyclitis,

4. If a foreign body be in the eye, impossible to extract, and cyclitis
set in.

5. Upon the appearance of marked signs of increased tenderness, a
blind eye should be removed, though no injury has caused the
tenderness, and regardless of however long the blindness has
existed.

These recommendations are based on the supposition that the possibly
sympathizing eye has at least fair vision. If this should be highly defect-
ive or afflicted with some hopeless disease, more room may be given the
inciting eye to realize its own improbable cure and to fail in exciting its
fellow.

If the inciting eye retain any share of vision, then no rules can help in
reaching the extremely difficult conclusion, whether to enucleate or not.
If the injured eye contain a foreign body, enucleation should be postponed
until decided irido-cyelitis has appeared in it, and if sympathetic ophthal-
mitis have already set in, enucleation of the inciting eye, if it have any
vision present or prospective, is inadvisable.

Treatment of the sympalhizing eye involves immediate and frequent
instillation of atropine drops (F. 13), complete rest of body and eye, ban-
dages over the eye, careful attention to such measures as may reduce local
inflammation and promote the general excretion of waste products. F. 36
is recommended.
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EXOPHTHALMIC GOITRE.

Synonyms.—Graves’ Disease; Basedow’s Disease,

This disease is characterized by palpitation of the heart, enlargement of
the thyroid gland, and proptosis or protrusion of the eyeballs, A charac-
teristic of true exophthalmic goitre, distinguishing it from simple goitre,
is the fact pointed out by Professor DaCosta, that in the former there is to
be heard, with the stethoscope, a distinct, continuous murmur, while in simple
goitre there is no murmur. As concerns the exophthalmus, it has been
noted that the upper eyelid does not drop so low as normally when the
globe is rotated downward. It has also been found that if the patient be
asked to fix at infinity there follow a series of rhythmical contractions and
dilations of the pupil. This is an early symptom of the disease. The ocu-
lar peculiarity of the disease is purely symptomatic and requires no local
attention. The treatment is that of the general disease.
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PART IV
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SURGICAL OPERATIONS,* ETC,

Instruments.—The principal instruments required by the ophthalmic

surgeon are as follows:—
Two or three fixation forceps, of dif- A set of lachrymal duct probes.
ferent styles of strength and teeth. Strabismus scissors.

A stop-spring speculum. Strabismus hook.

Graefe cataract knives, Discission needles; one pair with
Cystotome. stop.

Iridectomy scissors. Sichel’s cataract knife.

Iris forceps. Enucleation scissors.

Cataract spoon. Tyrrell’s hook.

De Wecker scissors. Triangular keratome,

Lid elevators. Snellen’s or Knapp's clamp.
Meibomian scoop. Corneal spud.

Ligature forceps. : Tattooing needles.

Horn spatula. Curved needles, silk thread, etc,
Weber's canaliculus knife. : (Electrical apparatus.)

Illustrative cuts of these instruments, slightly reduced in size, are shown
on later pages, and the instruments may be had of Mr. Snowden, either
separately or in a case complete, as desired.

DISTICHIASIS, TRICHIASIS AND ENTROPION. |

By Electrolysis,—When only moderate inversion is present, or the
errant hairs are few, electrolysis is the most certain and least disfiguring
method of relief, Epilation does no permanent good. The lid is clamped,
and a fine needle attached to the negative pole of a Leclanche battery.
The positive pole is placed on the temple, the needle thrust into the bulb
of the lash and the circuit closed. The bulb is destroyed, so there is no
re growth. Each lash has to be treated separately,

Illaquaetio.—One or a few isolated hairs may be given a different direc-
tion, away from the ocular conjunctiva, by drawing each one through a
separate needle hole with a loop or lasso made by threading a needle with

* Operations for removal of tumors, warts, epithelioma, etc., have been omitted, both
as to description and treatment, because belonging to general surgery primarily. For
the same reason, the consideration of the subjects of dressing, sutures, etc., have often
been left out,
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both ends of a silk suture. The puncture is close to the abnormal exit of

the lash—the direction of the counter-puncture that of the desired direc-

tion of the hair,
By Excision.—A small bunch of lashes may

incision from the inner margin (after disse

which shall include the bulbs of the offendin

be excised by a V-shaped
cting away the conjunctiva),
g hairs,

By Transplantation —The Arlt-Jaesche operation consists in splitting
the lid along the whole intermarginal edge for about 5 mm. deep, the
anterior portion containing the integument, cilia and bulbs and the orbicu-
laris muscle. The skin of the lid is now incised about 5 mm. from the

margin, and parallel with it, for nearly its whole length. We then make

a curved incision above this, starting from either extremity and returning

to the opposite end, so that we have a semilunar-shaped island of skin to
be dissected off. The height of this fold is, of course, proportional to the
effect desired. After the removal of the semilunar riband of integument,
the lid margin, with its cilia, is brought into apposition with the upper edge
of the semilunar space and fastened by sutures,

Burow’s Operation gives excellent results in cases of moderate inver-
sion ; the lid is everted over a spatula placed first upon the lid, and a line
of incision is made through the cartilage, parallel with and three mm. from
the free border of the lid. The integument isnot to be cut through. The
gaping of the wound gives the desired eversion. This operation is sug-
gested in granular lids.

By Grooving the Tarsus Streatfeild and Snellen remove a wedge or

o ki b

SR S S,



ECTROPION. 129

broad V-shaped portion of skin, muscle and cartilage, the length of the
lid and 2 to 3 mm. from its edge, which everts the cilia into their normal

position, when the edges of the excised portion are brought into union.

Dianoux's Operation has given us better results than any other. The
integument is cut through parallel to the edge and about 4 mm. from the
same, the incision reaching to the cartilage only. On the intermarginal
edge the lid is split between the cartilage and muscle till the knife meets
the preceding incision at right angles to it, thus forming a bridge of lid
edge containing the cilia and their roots. Another and slightly longer line
of incision is now made, parallel with the first one, through the lid integu-
ment and about three mm. above it, and the riband of skin between the
two is dissected up in the middle and left attached at both ends. The
bridge of lid margin is then drawn up and over the riband of loose skin
and fastened by sutures to the upper border of the highest incision, while
the integument riband is drawn down beneath and stitched to the inter-
marginal edge. (See Figs. 38, 39.)

In Senile Entropion excision of an ovoid piece of skin, with the
underlying muscle, parallel with the lid edge, often does well if there be
not too excessive inversion and flabbiness of the adjacent skin., If so, the
operation of Hotz has been recommended, in which an excison of skin
and muscle is made down to the tarsus, some 4 to 6 mm. from the lid edge,
and shaped liked a railroad cutting. The tarsus is laid bare, and the two
skin margins drawn to it by sutures, and held till union with them is
effected, thus giving a solid point d’appui for the everting force of the
cicatrix and skin.

ECTROPION.

Senile Ectropion (Fig. 40), is usually accompanied by a thickening of
the subconjunctival tissues. In such cases we have had perfect success by
the following method of operation :—

An intermarginal incision is made, the length of the lid, about 2 mm.
from and parallel with the margin. The conjunctiva is dissected off, and
a V-shaped body, as viewed in profile, of the hypertrophied tissue excised
the length of the lid, according to the degree of ectropion and the excess
of tissue present. (See Fig. 41.) The edge of loose palpebral conjunctiva
is then trimmed to the required width, when the lid should be placed in
normal position and adjusted to the pared surface of the lid. A strong
silk ligature, threaded with a long curved needle at each end, is then,
by one of the needles, passed through the whole substance of the lid from
a point 6 or 8 mm. to one side of the centre and 2 mm. below the insertion
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of the cilia. The needle (afier having drawn the thread through the lid a
few inches) is then passed through the fold of the conjunctiva as it turns
upon the globe, and, with a careful estimate of direction, pressed down-
ward through the tissues immediately beneath the skin of the cheek,
emerging upon the cheek 11{ to 134 inches below the eye. The needle at
the other end of the thread is entered about 3 mm., from the first insertion,
toward the angle of the eye, and carried through the lid, conjunctival fold
and cheek, parallel to the first. A second thread, with two needles, is
used in the same way at an equal distance beyond the centre of the lid, on
the other side. A bit of rubber tubing is placed under each loop before
making tension. The lid is now drawn into proper position by careful
tension upon the free ends of the ligature of the cheek, which are then

Fig. 40.

tied, pieces of drainage tube being used beneath the knots, to keep them
from burying themselves. The appearance of the ligatures is shown in
Fig. 42.

Within twenty-four hours the lid will have swollen so that the pieces
of rubber tubing can be withdrawn, to keep the threads from cutting into
the flesh, and within three days the threads may be severed and carefully
extracted. We first used this operation in May, 1883, and with unfailing
success ever since. No sheet lead is required, the eye need not be bandaged,
nor the occupation of the patient, as a rule, interrupted.

Complete excision of a V.shaped piece of the whole lid (seen from the
front) is not, in our estimation, advisable.

Traumatic or Cicatricial Ectropion, caused by scars, burns, etc.,
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was at one time extensively treated by partial removal of skin from the
temple, cheek or forehead, a proceeding highly inadvisable, as, owing to
the unsightly wounds produced, the cure is often as bad, or worse, than
the disease.

By Transplantation of a mass of skin from other parts of the body,
remarkable cures have been effected, though the operation is not always
certain. We have had better success by leaving the piece to be trans-
planted rooted in the patient’s arm till it has become fixed in its new posi-

F1G. 41. Fig. 42.

tion. This, of course, requires greater care and patience, both of surgeon
and patient, than many are able to give.

Probably the best method of relief is by numerous small skin grafts
made upon the artificially-produced granulating surface. This requires a
preceding dissection of unhealthy skin and tissue, a loosening of the skin
when too tensely drawn, and the production of a free and healthy granu-
lating surface as a bed for the bits of skin, about two mm. in diameter,
which, if there be no objection, may be most advantageously taken from



132 SURGICAL OPERATIONS, ETC.

the smooth part of the forearm. Their healthy, pinkish appearance, at
about the third day, shows that they have taken root in the new soil. The
part should be covered with a piece of oil silk and firmly bandaged.

Symblepharon, or adhesion of the lid to the eyeball, if not too exten-
sive, is best treated by ligature, after which the part attached to the con-
junctiva of the globe atrophies and falls away. If a large surface be
covered by the attached lid, transplantation of the conjunctiva of a rabbit,
or of a piece of mucous membrane, has proved most effective, but is, at
best, an unsatisfactory procedure,

Blepharophimosis, or a narrowed and contracted condition of the outer
canthus, is remedied by dividing the tissues with strong scissors in such a
manner that the palpebral opening may be symmetrically and sufficiently
widened, and uniting, by sutures, the conjunctiva of each eye with its cor-

responding skin portion, so that the flush edges completely meet and cover
the underlying tissues.

Ankyloblepharon is the reverse of this; the lid edges are pared,
brought in contact by sutures, and thus held till they unite. This is called
Tarsorraphy.

For Ptosis, when other means have failed, a surgical operation may
bring relief. Tt consists simply in excising a piece of the skin and under-
lying tissues down through (but no further than) the orbicularis, and bring-
ing the edges together. The width and length of the excised piece must,
of course, conform exactly to the retraction desired. The danger of remov-
ing too wide a piece need not be emphasized.

Pagenstecher advises a proceeding designed to transmit the action of the
occipito-frontalis muscle to the lid by means of cicatricial tissue, This is
produced by the passage of a strong thread subcutaneously from the supra-
ciliary margin to near the lid edge and tying the two ends with moderate
tension, which last is increased till the ligature cuts its way out.

Removal of Chalazion.—Evert the lid,* and make a free and some-
what deep incision parallel with the margin of the lid through the eyst.
Scoop out the contents thoroughly with the Meibomian scoop.

Closure of the Lachrymal Duct.—For slitting up the canaliculus (the
lower is the one generally operated on), we use a Weber's canaliculus
knife. The punctum is a minute, brownish dot near the inner canthus,

* In order to evert the lid easily, the lashes must be seized with the thumb and fore-
finger and the patient directed to look downward; by using another finger as stay
against the lid behind, the eversion is effected with but the slightest expenditure of force.
A little practice enables one to do it well with one hand.
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into which the bulbous point of the knife is inserted, the surgeon standing
behind the patient supporting the head against his body. The knife .Es then
dropped to about twenty degrees below the horizontal position, with the
cutting edge inclined toward the globe of the eye at an angle of about forty-
five degrees. The lid is held, by firm tension of the thumb of the ath.er
hand, upon the tissues just beneath, so as to draw the lid against the I-:mf'e
as it shall move toward the nose, The position of the hands is shawn in
the annexed cut (Fig. 43). The knife is now advanced endwise toward

Fi1G. 43.

the sac till the point of the blade reaches the solid wall of the same, the
canaliculus being meostly divided by this advance. The tension of the
other thumb upon the cheek is still kept up while the handle of the knife
is swept into a vertical position, the point being kept as a pivot in the sac.
The cutting edge is now against or turned toward the nose, and in this
position a slight downward push is given it, to effect thorough division of
the sphincter muscle of the sac, The cutting edge is now rotated one-fouith
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circle outward, so that it faces straight forward, the general direction of the
whole knife pointing, like the nasal duet itself, downward, slightly outward
and backward., The hand is now removed from the cheek and draws the
skin of the forehead upward and tense, just above the orbital arch where
the knife handle rests. With the greatest care that no false passage is being
made, the knife is firmly, yet delicately, pushed well into the duct, or till
it is felt the floor of the duct has been reached. (Fig. 44.) Frequent

F1G. 44.
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catheterization with probes is subsequently necessary, till the stricture shows
no tendency to recur, If, despite these efforts, this tendency persist, a
silver style may be inserted for a varying period of time.

Peritomy.—After several instillations of cocaine have been made, the
lids are held open by a speculum, the surgeon standing behind the patient.
A fold of conjunctiva near the cornea is raised by the fixation forceps
and divided by the scissors. For partial pannus a band of circumcorneal
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conjunctiva about 5 mm. wide is dissected off upon the side of the en-
gorged vessels, If the pannus be general a complete zone must be cut
away, with the subconjunctival tissues, to the sclera, in order to fﬂ'l‘l':‘! a
dike of cicatricial tissue against the convergent vessels. The immediate
result seems, apparently, to have made matters worse, but the final outcome

is usually very satisfactory.

Tenotomy.—Instillation of cocaine is the only ansesthetic agent re-
quired. The patient is recumbent, the surgeon in front, upon the right
side. The speculum is adjusted, and a fold of conjunctiva lying between
the insertion of the tendon and 3 mm. from the cornea is seized with the
fixation forceps in the left, and divided in a horizontal direction, the open-
ing, with the underlying capsule of Tenon, being enlarged, to admit the
introduction of the instrument. The strabismus hook—handle pointing
downward—is then entered below the tendon, and with its point lightly
against the globe, the handle is swept outward and upward in such a man-
ner that the whole of the tendinous attachments may be included in the
angle of the hook, and these, having been brought well to the front, are
divided close to the globe by the scissors thrust carefully between the hook
and the globe. It is well to make a second sweep with the hook, to make
sure no fibres have been left undivided. A light antiseptic bandage may
be worn for a day or two.

Advancement (best performed under ether) is preceded by a tenotomy,
after which a wide conjunctival opening is made upon the opposite side,
the sclera and tendon attachment being exposed without breaking up the
connections of the tendon, fascia and conjunctiva outward. The stra-
bismus hook is ‘then passed under and about the tendon, which is then
to be grasped by the fixation forceps—in the hand of an assistant—at some
distance back from the scleral attachment and from the hook held by the
surgeon. The tendon is now severed close to the globe, and a portion of
the free end or flap is cut off corresponding to the shortening desired.
Three silk sutures, armed with small curved needles, are now passed
through the conjunctival and tendinous flap attached to the globe, and
through the flap of the divided tendon and conjunctiva in such a manner
that the delicate tension now given shall draw the two flaps firmly together.
The sutures are tied, and cold-water dressings used to keep down inflam-
mation for a few days, The sutures should not be taken out for four days.
The ametropia must be corrected at once vpon use of the eye, by proper
spectacles, which aid greatly in bringing about a proper convergence,
though a considerable period of time is required to effect this.
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Paracentesis of the Anterior Chamber.—The cornea having been
anwsthetized by cocaine, the speculum is adjusted and the conjunctiva
firmly seized by the fixation forceps near the corneal attachment and opposite
the point of the proposed insertion. A bent triangular keratome is then
inserted at the corneo-scleral margin, at first in a perpendicular direction,
in order not to split but to pierce the cornea. When the point of the kera-
tome has passed the substance of the cornea, the blade is turned parallel
with the iris and pushed forward in front of the iris till an opening of the
desired size is made. Care must be taken, in the outrush of aqueous, that
the iris is not swept into the lips of the wound, and that it do not get
entangled there at any time. In case this accident should happen, the iris
must be replaced by a small flat spatula, and instillation of eserine made.

In Staphyloma of the Cornea, where there is a healthy globe and no
excess of tension, the base of the staphyloma may be transfixed by several
needles bearing strong silk sutures, the punctures and counter-punctures
being in the healthy sclerotic. The staphyloma is then divided in two
halves horizontally, the lines of division extending into the healthy tissue.
These two portions are then dissected off, and the edges of the normal
sclera brought together by tension upon the sutures, which are tied till
union takes place. In this way a stump may be made for tattooing or for
an artificial eye. If cyclitis follow the operation, enucleation is to be done
at once, provided there be a useful eye in which sympathetic ophthalmitis
may be excited.,

In Conical Cornea the older method of von Graefe was to produce an
artificial ulcer by wounding the apex and preventing the healing by subse-
quent applications of silver nitrate, till an inflammation of sufficient extent
had been set up to produce sufficient contractile effect of the cicatricial
tissue to reduce the curvature of the cornea. An artificial pupil was then
required under the clear portion of the cornea,

An artificial pupil, or a small iridectomy, may be made under the most
normal part of the cornea, in the hope of securing a more normal refrac-
tion of the rays.

Trephining and the removal of an oval piece of the corneal apex have
been tried. In the latter method more central vision is obtainable, if suc-
cessful, by excision of a piece beneath the centre, and allowing a small
flap of clear cornea to fall over the space, followed by moderate pressure
bandage till union has taken place. All operations are, however, subject
to a doubtful prognosis and advisable only as a pis-aller. Irregular astig-
matism is a certain result.
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Tattooing the Cornea is done with a thick solution of India ink, which
is spread over the leucoma, and the surface beneath punctured with a mul-
tiple tattooing needle.

Iridectomy,—Cocaine is the only anzsthetic required, though we have
found that in cases of extreme glaucomatous tension it has but little effect.
The instruments required are a speculum, a large bent keratome, iris for-
ceps, and scissors, or a de Wecker scissors. The incision is sometimes
preferably made with the v. Graefe cataract knife. It should be from above,
as the coloboma here is less disfiguring and troublesome than when made
below, though for an artificial pupil it may have to be made at any point
where the clear space permits. The keratome is entered as in paracentesis,
but the line of incision must be longer, to give sufficient room for drawing
forth the iris. The iris forceps are inserted closed, and delicately ad-
vanced to the pupillary margin, when they are allowed to open and inclose
a portion of the iris corresponding to the width of the coloboma desired—
wide in glaucoma, narrow if only for an artificial pupil. This portion of
iris is now carefully drawn out of the lips of the corneal wound, and, with
a slight movement forward, is slowly cut, close to its basilar attachment,
by the scissors, whose lower blade has been inserted beneath and within
the edges of the incision of the cornea, In making this cut with the scis-
sors the lower blade must be held parallel with the base of the iris, closely
up to it, and must not move while the upper blade is made to descend upon
it and the enclosed loop of the iris. Great care and scrutiny must now be
given that no parts of the iris are caught in the wound—a small spatula
being used to clear the opening and replace the iris.

When the lens is absent, the blades of the scissors may be inserted
through a keratome incision and a mere radial snip made, or a A -shaped
piece cut from the iris, This is called Iridotomy. The eye is to be
lightly bandaged for a few days, during which complete rest is advised.

Sclerotomy.—A v. Graefe cataract knife is used, the iris having been
previously contracted by eserine, and the puncture is from one to two
millimetres from the cornea in the sclerotic, and about two mm. below
a horizontal line across the upper corneo-scleral junction. The knife is
steadily advanced through the anterior chamber, parallel with the iris, and
counter-puncture effected opposite the entrance, as shown in Fig. 46.
The knife is now drawn back and forth and upward till only a small bridge
of sclerotic tissue remains undivided, which is left intact. The knife is
now slightly rotated on its longitudinal axis, so that the lips of the wound
are held apart while the aqueous escapes slowly and to the desired degree.,

; :
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A sudden gush of aqueous should on no account be allowed, and especially
in case of high tension, since this may produce dislocation of the lens or
retinal hemorrhage, The iris must not be allowed to be caught in the
wound. The knife must be withdrawn with extreme care, so as not to cut
the edges of the wound in any manner.

Discission.—The pupil is to be dilated and the eye anmsthetized by
cocdine. ‘The discission stop-needle of Bowman is the safest; it is entered
perpendicularly at a point midway between the centre of the pupil and the
corneo-scleral margin in the lower and outer quadrant. The capsule of
the lens is entered by the needle point, and a vertical sweep of the handle

FiG. 4s.

of the knife, using the cornea as a fulerum, divides the capsule up and
down, while transverse strokes may be made if an extensive rupture is
desired. The needle should be brought rapidly out of the incision after
having brought the handle to a perpendicular, and the edges of the needle
faced the same as in entering. Sometimes, owing to looseness or sclerosis
of the opacity, we are unable to remove it with a single needle; in this
case two needles may be used after the manner shown in Fig. 45. Atropia
must be used continually while the lens is undergoing absorption, If iritis
break out during this time, immediate extraction of the lens by suction is
necessary.
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CATARACT.

Preliminary Treatment.—We cannot but believe that the unexcep-
tional success following every operation for cataract we have had has been,
at least in part, due to a careful and strict attention to this matter of pre-
liminary treatment, The patient’s general health must be closely inquired
into, freedom from coughs, colds, etc., being among the conditions for
operation. For a week previous to the operation, Formula 36 is given
£ d., insuring a free and open condition of the bowels, an active state of
the excretory functions, and a healthy condition of the blood. Inunctions
of F. 26, upon the temples, may also precede the operation for a day, and
especially if the first formula has not been well borne by the system. The
eye and instruments should be antiseptically treated just previous to the
operation, the eye anwsthetized by cocaine.

The Peripheral Linear Extraction.—The patient is recumbent, the
surgeon in front or behind the patient, as circumstances or his preferences
dictate. The instruments required are the speculum, fixation forceps,
v. Graefe cataract knife, iris forceps and scissors (or Wecker’s scissors), a
bent cystotome, a rubber spatula and spoon. The eye is held by a grasp
of conjunctiva, in the fixation forceps, made as close as possible to the
margin of the cornea and opposite the point of puncture, which last is to
be between one and two mm. from the margin of the cornea, in the upper
and outer quadrant, and two mm. below the horizontal line, passing through
the corneo scleral junction. The blade is, in the normally protruding eve,
directed toward the tip of the patient’s nose, and enters parallel with the
iris, In this direction it is pushed forward till the point of the knife has
reached the centre or a point but little past the centre of the anterior chamber,
when the hand is dropped and the blade pointed toward the place of counter-
puncture directly opposite, and similarly located, to the point of puncture.
The blade is now pushed on through the counter-puncture ill the end of
the cutting edge toward the handle is at the lips of the puncture. The
edge of the knife is now turned a little forward, so that it shall come out at
the junction of the sclera and cornea, and the handle elevated a little, so
as to start the cut without any sawing motion, such asis usually advised, but
which we wholly disapprove of. I, now, too much tension be not given
the muscles of the hand, an easy and middling rapid sweep, combined
with a slight elevation and circular movement in withdrawing the hand,
will carry the blade through the tissues, and out at the desired point. In
this way the jagged edges of the wound, almost inevitably connected with
any sawing movement, are obviated ; there is less escape of aqueous, less
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gaping of the wound for entrance of septic material, and, lastly, the edges
of the wound are more regularly apposite for perfection of subsequent
healing. If the novice find that he is about to make a sclerotomy in this

% FiG. 46.
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way, he must not stop and “saw,” but carry out the sweep, as the bridge
of unsevered tissue can be better separated by the iris scissors afterward
than by the knife at the time. The iridectomy forceps are now entered,
closed and advanced till their points are opposite the pupillary edge of the
iris, when the forceps are allowed to open and enclose a portion of I‘.hti iris,
no larger than is required to secure a firm hold upon a fold grasped at the
pupillary margin. This is drawn out of the lips of the wound and slightly
advanced till it is rendered taut; the lower blade of the iris scissors is now
gently slipped into the lips of the wound, below the iris fold, and held
horizontally and firmly in place, while the upper blade is made to descend
and sever the iris fold close to its ciliary attachment.

The cystotome, having been bent to suit the conformation of the parts,
is now inserted and the capsule thoroughly ruptured by several incisions
upon each side of a quadrilateral whose corners reach the extreme point of
the iris retraction producible by atropia. A rubber spatula or spoon is now
pressed against the lower edge of the cormea in such a manner as to tilt the
upper edge of the lens forward, and a gentle upward teasing force is
exerted, slowly and patiently, till the edge of the lens appears. At this
point pressure must be slightly lessened, to avoid any loss of vitreous, and
the lens coaxed out with delicate manipulation and the least force possible.
We must now clear the edges of the wound, make a sharp scrutiny for
cortical and capsular shreds and remains, either in the wound or in the
anterior chamber. Blood in the anterior chamber is not, as a rule, pro-
ductive of bad results, being generally absorbed within 24 hours. It is,
however, well to clear out what hemorrhage we can by gentle stroking
and pressure from below upward upon the cornea. The greatest care is
now required to replace the iris and see that none of its filaments are
caught in the wound. Instillations of atropia are made and the dressings
applied. These consist of oval pieces of patent lint, 1'2 inches in long
diameter, lightly covered with simple vaseline and laid on both lids. Over
these a large piece of the dry lint is laid, extending on to the forehead and
cheeks, with a central vertical slit in it, to leave the nose free. The hol-
lows of the eyes are filled, to a level with the nose, with loose absorbent
cotton, and a black knit bandage, with two tapes at each end (those at one
end much longer than the other), is lightly tied over the whole. The
patient may be kept in a dark room,* and not be allowed to rise or exert

* Dr. Michel, of 5t. Louis, and Dr. Chisolm, of Baltimore, have dispensed with all
bandages, compresses and dark rooms in the after-treatment of cataract and iridectomy
operations, and express themselves highly pleased with the results, A strip of isinglass
plaster is placed over the lids, the patient, from the first, being kept in an ordinarily
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himself in any way for 24 hours. To insure rest, one grain of powdered
opium may be given upon the evening following the operation, The pre.
liminary treatment should be continued during convalescence till a very
faint mercurial odor is detected in the breath. Atropine may be suspended
the third day, if no iritis has followed the operation. In 24 hours after the
operdtion the patient may sit up for a time, the room being moderately
lighted. The bandage must not be permanently removed for from 7 to 10
days, and the eyes accustomed to the light only gradually. The first dress-
ing after the operation is to be made in 24 hours ; the old dressings having
been carefully removed, the lids and surrounding parts are gently sponged
and washed with warm water and F. 1. New dressings, just like the first,
are prepared, atropine dropped into the eye, and both eyes bandaged as
before. This should be repeated till the handage is left off entirely, its
place being supplied by colored spectacles. In about 20 days the patient
may be fitted with proper spectacles.

Contingencies and Accidents,—If the vitreous should break forth
before the delivery of the lens, the latter will not be delivered by pressure.
A Critchett scoop must at once be deftly inserted behind the lens. which is
drawn out by its aid. If there be a small escape of vitreous after the lens,
it should be seized by the iris forceps and cut off with the scissors. No
serious result follows the loss of a small portion of vitreous. It may hap-
pen that the lens is unusually large, or the wound have been made too
small, so that the moderate pressure which is alone admissible will only
bring the lens to the edge of the wound. In such a case the wound must
be enlarged by a slight cut with the scissors, made in continuance of its
general direction.

Should the eye, instead of healing, be found to suppurate, mercurial
inunctions of the temples are to be freely and thoroughly made, 4 to 8
leeches applied, and hot fomentations frequently given the eye and sur-
rounding parts. If these measures do not arrest the suppurative process,
“the only hopeful treatment is of a heroic nature. The wound should be
completely opened, the anterior chamber thoroughly syringed and washed
with F. 1, and the conjunctival folds treated in the same way. This is to
be repeated several times, or till the suppuration ceases. If the process
continue persistently, the galvano-cautery of the whole of the corneal
wound is the only remaining hope of saving the eye from panophthalmitis.

= e o

lighted room. (See Ame. Journ. Med. Sci., Jan , 1887) This, the so-called *“ rational
treatment,” certainly deserves careful consideration at the hands of the profession.
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If iritis supervene during the otherwise normal recovery of the eye, it must
be treated as an ordinary attack.

The Linear Extraction, which v. Graefe modified into the now most
generally accepted “ Modified Linear,” is suitable only for soft cataracts,
in those below the age of 30. Itis a small keratome incision within the
corneal margin, through which the lens pulp is squeezed. It has been
supplanted by the more commendable.

Suction Operation.—An incision is made through the cornea with a
broad-pointed needle, at about the same location as in discission. The lens
capsule is freely lacerated with the broad needle, and the nozzle of a Teale
or Bowman syringe passed through the opening and slightly dipped into
the lens matter. The suction should be gentle and slow, care being taken
not to rupture the posterior capsule or injure the iris.

Extraction of Unripe Cataract.—To avoid the long period of wait-
ing for an immature cataract to ripen, some surgeons advise the extraction
of the lens before its complete maturity, following the ordinary operation
by washing out the capsular sac with a special syringe.

Modifications, etc.—The Flap Extraction was the usual one until
v. Graefe introduced the Modified Linear. The Flap Extraction was made
by a Beer knile, either above or below, generally the latter, the puncture
being in this case at the corneal margin and slightly below the centre.
The counter-puncture was directly opposite. The large flap of cornea
which, even not severed, is nourished with great difficulty, led to such
frequent suppuration that v. Graefe was led to devise the operation above
described. Various modifications in the details have not led to any widely-
accepted deviation from the principle, which was that of a straight or linear
wound instead of a flap, and its location in the scl<rotic, with an iridectomy.
Critchett made the puncture and counter-puncture 1 mm. from the corneal
edge and 3 mm. below its upper tangent, the knife emerging still in the
sclerotic but yet close to the corneo-scleral junction. De Wecker's cut
was at the junction and 3 mm. deep. Others have proposed or practiced
a corneal section in the v. Graefe manner, either upward or downward,
with or without an iridectomy. The advantage of not performing an
iridectomy is the resultant normality of the pupil and iris; the disadvan-
tage is, that the iris is often so wounded by the passage of the lens that
iritis follows, or that the iris becomes incarcerated in the wound and leads
to irido-cyclitis, etc. Pagenstecher extracts the lens in its capsule, thus
obviating the possibility of the extremely troublesome sequel of recurrent
capsular cataract. e accomplishes this by means of a large incision in
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the sclerotic, 1 mm. from the cornea, and after an iridectomy a scoop is
introduced behind the lens, drawing out the lens and capsule en masse
Macnamara extracts the lens in its capsule, without an iridectomy, through
a corneal keratome incision and by the use of a scoop. Though this is the
ideal of all operations—i. e., the safe extraction of lens and capsule without
iridectomy—no other surgeons have adopted Macnamara's method, either

-from the extreme delicacy it requires or from the even extremer danger
attending it.

Recurrent Capsular Cataract.—No operation should be undertaken
until long after all signs of irritation from the previous one have disap-
peared. An incision is made with a keratome at the corneal margin, and
a delicate hook is inserted, with which the capsule shreds are extracted.
The aid of long, fragile iris forceps may be required. If it is desired only
to displace shreds or break away a clear space, a discission needle may
effect this, entered as in the discission operation. Sometimes with the hook
the capsule easily gives way at its peripheral attachment, and with deft
manipulation may all be brought away in a mass, without any injury to the
ciliary body or iris. But the extremest care and lightness of touch are
necessary. Discission with two needles, as shown in Fig. 45, may be
required :

One needle is introduced through the internal portion of the cornea into
the opacity; a second needle is introduced in like manner through the
external part of the cornea, directing the point to where the first needle is
fixed. A rent is then made by separating the points of the needles, of
sufficient width to permit of useful vision. Cold applications should be
made for 24 hours. Atropia solution should be instilled and continued
once daily for three days.

Enucleation of the Eyeball.—The patient is under the influence of
ether, the eyelids held widely apart by the speculum, and a fold of con-
junctiva is seized by strong fixation forceps in the left hand, and opened
by a snip of the strabismus scissors. The conjunctiva is then cut close to
the cornea and completely around the same, after which the tendon (if of
the right eye, the internal rectus; if of the left, the external) is seized by
the fixation forceps and close to its insertion. A stroke of the scissors
severs the tendon to the right of the forceps, which continue their hold and
steady the globe, while the other tendons of the eye are divided close to
the globe. The superior oblique and superior rectus are severed at one
clip, next the two inferior muscles, likewise at one stroke ; the globe is then
rotated toward the nose, so as to bow the optic nerve outward, and for
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severing this last a strong grip of the hand upon the scissors is required. (It
will be remembered that this division should be made as far back toward
the orbital apex as possible, in cases of glioma of the retina.) The forceps
are now dropped, the globe itself seized with the fingers, and, having forced
the same out of the socket, the remaining tendon is quickly cut, likewise
close to the ball. Cold, wet, antisepticized sponges are crowded into the
orbit, to stop the hemorrhage, and a tight compress binds these, with a
layer of absorbent cotton, firmly in place. In a few hours the bandage
and sponges may be removed, the orbit cleansed and dressed more loosely.
This manner of enucleation insures the best socket and movement of

The Artificial. Eye.—Those of Miiller are highly recommended, and
may be fitted in about a month, if all inflammation has subsided. The eye
should not be worn over an hour or two a day, at first. To insert an arti-
ficial eye, it must be wetted, and the broad, outer end pushed vertically
under the upper lid, which is slightly raised by the operator’s left hand.
The lower lid is then drawn downward, the patient directed to lock down,
and the eye is delicately slipped and rotated into place.

WOUNDS AND INJURIES OF THE EYE.

Ecchymosis—¢‘ Black Eye.””—This is a superficial extravasation of
blood into the tissues of the lids or surrounding parts. If the globe has
not been injured, nor the orbital walls fractured, cold bathing, or iced com-
presses may be employed for the first day or two, or F. 6 may be, instead or
thereaflter, applied as a lotion. The absorption of the extravasated blood
will take place in about ten days.

Foreign Bodies in the Conjunctival Sulcus.—Undoubtedly many
a case of this kind is mistakenly diagnosticated as conjunctivitis, espeially
in children. If the irritation be monocular, the palpebral folds should be
examined, by eversion of the lids. If any cedema of the lids exists, it
must be remembered that a view of the limits of the upper sulcus is
attained with great difficuliy.

Lacerating and Perforating Wounds of the Lids, if extensive,
require, after thorough antiseplic cleansing (F. 1), sutures and dressing, as
in an ordinary wound. If the conjunctivee of the lids have been broken
through, the palpebral fold must be syringed and cleansed, Bandages and
rest are advisable. We can never be sure, at first, that the globe itself,
though showing no evidences, has not undergone an injury which may
develop in visible signs in a few days. The greatest uncertainty may exist
in regard to the existence of a foreign body in the tissues of the orbit,
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and thorough examination, and consideration of attendant circumstances,
is enjoined, with this idea in mind. Remarkable instances have occurred
in which such foreign substances have been overlooked, One ease is pro-
verbial, where a hat peg, three and three-tenths inches in length, was in the
orbit from ten to twenty days, without its presence having been suspected.

One of the authors once found a piece of pipe stem, one inch in length,
that had been buried in the orbit for several months.

Fracture of the Orbital Walls or Arches may be followed by
emphysema of the cellular structures of the orbit. Cold compresses may
be followed by firm, dry, absorbent cotton bandages. Straining and blow-
ing the nose should be stopped for several days. Paralytic symptoms, such
as ptosis, are to be disregarded. Cellulitis or abscess may supervene, and
must be treated according to general surgical principles.

Foreign Bodies on the Cornea are best seen by oblique focal illumi-
nation. For their removal, the surgeon stands behind the patient, steadying
the head against bis body; the eyelids are held by one hand, and the body
delicately displaced and removed by the aid of a corneal spud. If the
body be too deeply lodged for this, care must be taken not to push it on
through into the anterior chamber. A discission needle, entered as in dis-
cission, may push the body forward, or hold it, while being grasped by the
iris forceps. If the patient be young or nervous, ether should be given, as
a motion might do irreparable injury at the critical stage of the operation.

Rupture of the Sclerotic is a baneful result sometimes consequent
upon a blow upon the globe. There will be hemorrhage into the intra-
ocular tissues or humors, with possible loss of the latter, and of visual
power, according to the hemorrhage and the damage to the coats. The
tremulous iris will show dislocation if it exist. Atropia should be instilled,
the eye cleansed and washed with F. 1, ice dressings applied, to be followed
by a light-pressing bandage over absorbent cotton. If the rupture be over
the ciliary body, cyclitis may be locked for and sympathetic ophthalmiiis
expected.®

Internal Disorders may be the result of a blow, etc., without in any
way injuring the external parts of the eye. Dislocation of the lens, retinal
hemorrhage or detachments, or hemorrhages into the vitreous, rupture of
the iris, choroidal rupture with ensuing choroiditis, and glaucomatous
symptoms, should each be looked for. If there are signs of inflammation

# While one of the authors was at Moorfields a remarkable case came under his care,
where both sclerotica were ruptured by the kick of a horse ; both lenses were dislocated
and extracted from their lodgment in Tenon’s capsule, above the sclerotic.
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within or without, leeches or hot fomentations should be used, atropine
instilled, and complete rest, with light bandages, urged.

Penetrating Wounds require the greatest care and circumspection to
determine whether fragments may be within the globe. The nature of the
accident, kind of instrument, etc., must be carefully inquired into, the
inside of the eye thoroughly examined by the indirect method as well as
by the direct, especially using high -+ sph. lenses, and searching the floor
of the vitreous carefully. Pieces of glass can easily be overlooked, either
on the inside or if lodged in the wound.

It is also important to consider the location of the perforation. If it be
in the ciliary region or through the body, the serious consequences so often
alluded to must be expected and combated in advance by atropine, cold,
and absolute rest. Whether to enucleate or not can be decided by no
rules, except in extreme cases. If a foreign body of any considerable size
be in the eye, and its extraction hopeless, and the ciliary muscles pierced,
there can be no prudence in postponing an immediate excision of the eye.
But most all cases are open to doubt of some kind, though the doubt will,
perhaps, frequently result in blindness of both eyes. A gaping wound of the
sclerotic should be united with a few delicate sutures through the episcleral
tissue, Traumatic cataract (with possible increase of tension), will result
from any wound of the lens. We should be on the alert to guard against
the entanglement of the iris in a perforating wound. Penetrating wounds
from shot are often difficult or impossible to discover, the shot themselves
fully as hard to find.

Foreign Body in the Vitreous.—If its position be determined, and its
removal even remotely possible, the attempt should be made at once. If
the fragment be of a doubtful character, the electro-magnet may be used to
determine whether it be metallic or not. If the needle cause it to quiver
when brought in its vicinity outside the sclerotic, it is demonstrated to be
possibly removable by the electro-magnet. The needle may be introduced
through the original wound, or a new incision made through the sclerotic
close to the location of the fragment. The position of patient’s head must
be carefully considered if the foreign body changes with the motions of the
same, so that the operation may have to be done with the patient in a
sitting position. If the lens hold the body, it should be removed at
once, as in cataract operation. If the fragment be directly behind the
lens, its removal may be effected at the same time or immediately after the
lens, which last should not stand in the way if, by ils removal alone that
of the foreign body is to be expected. A foreign body in the vitreous rarely
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fails to set up either hyalitis, glaucoma or retinal detachment, and perhaps
even sympathetic ophthalmitis,

Burns, Scalds, etc.—The chief care, in such cases, is to prevent
symblepharon and ankyloblepharon, these adhesions, if forming, being
lrequently broken down by movement. If the cornea has been denuded of
its conjunctiva and epithelium, the progress of corneal ulcer must be
checked, as in idiopathic cases. Castor or olive oil and atropine should be
dropped in the eye twice a day in all these injuries, and cold, even ice,
freely used upon it. Some of the worst injuries are caused by lime or other
caustics or acids. In such cases, if scen so early that any of the corrosive
substance may be supposed lodged in the folds, these should be thoroughly
syringed and washed with weak solutions of the antidote most speedily
obtainable—vinegar, for example, if the injury were by an alkali ; magnesia,
if by an acid. Cold applications are in these injuries especially indicated,
though if iritis supervene, cold is occasionally irritating instead of beneficial.

SURGICAL INSTRUMENTS.

Fic. 47,

Fixation Forceps.

Fig. 48,

Stop-spring Speculum,
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Fic. 49.

'E SNOWDEN

von Graefe Cataract Knife.

A e

SNOWDEN.

Cystotome and Daviell’s Spoon,

Fic. s51.

_ Iridectomy Scissors.

Iris Forceps.

Fic, 53.

W SNOWDEN.

Critchett's Cataract Spoon.
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FiG. 54.
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De Wecker Scissors,

F1gG, 53,
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Lid Elevators.

Fic. 56.

-
SNOWDEN.

Meibomian Scoop.

FiG. 57,

e H -I--Ilﬁrl.m""”' i

Ligature Forceps.
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Fig. 8.

Horn Spatula.

—_— eram= SNOWGEN,

Weber's Canaliculus Knife.

Lachrymal Probe (3 probes, 6 sizes).

Fic, 61,

SHOWDEN

Strabismus Scissors,
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Fic, 6a.

Enucleation Scissors.

Fic. 63.
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Strabismus Hook.

Fic. 64.

P e = e — e ——— .1
e — SNOWDEN. =

T e

Stop Discission Needle,

Fic. 63,
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Sichel's Cataract Knife.

Straight Keratome.
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Fiz, G7.

SHNOWDEMN

Bent Keratome,

Fisz. 68.

SNOWDEN.

Tyrrell's Hook.

Streatfeild’s Ivery Hook.

Fig. 7e.

e E——
SNOWDEN

Tattooing Nemjle,

Fic. 71.

N

Silver Style.
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FORMULZA.
1. Acidi borici . . . gr. ﬂj
Aquee camphore,
Aque destillatee “. ; © . o % L aBRG ey L L . Z

This is the simplest form of a much-used “ L, B.” collyrium, of service
in all corneal and conjunctival inflammations, and as an antiseptic wash in
surgical operations. It serves well as a vehicle for other therapeutic
agents, A more elegant preparation is the following :—

2. Acidi borici . SRS DD e
Mucllag!mssnssafratls mediilleer & i, ot 3 ij
Hydrargyabichloridi- - = RTISTEEIRS . or L
Sodii chloridi yetre . gr. x.

Aquee camphorze,
Aquee destillatee . . . . RARLEIRL e o Eia M

51G,—Bathe eyes freely, as dnrect-::d

3. Foliz rose . . i T e SRl R s
Aquaedesullatmbul S e L S e R Ad gl e M VAN

Infuse 20 minutes in covered vessel,

A pleasant, slightly astringent lotion.

4. 2 e ] o) S RIS S SISO T Tl e, SRR
Aquze camphorae,
Adquesidestillate . Sl e BABENC Lok s e
ZANCE CRIGHAL: o o o e St R Ll T
Sacehary ceramel: o n il ab e T e e Y
Aques mentha: piperitee s TR S E IE o LS RS M,

This mixture is used in all muco-purulent discharges. May be used
frequently.

5. To formula number 1 or 2 add—

Tinctura belladonnze,
EInchata opil Gl o s nna iy b T e e L

When conjunctivitis or keratitis is associated with pain—

6. Liquoris plambi subacetatis . . . . . . .« . . . Zij
Tincturze opii,
Tincturze belladonne . . . . . .aa. . . . . . . Ziss
CIfCLIYEe, ALDICHS C: s Mt iaton aerr i e e e - X R S0y
Aquze camphorze,
Agqueedestillates. . -oand 200 Bl gE T BT E .

For cedema of the lids or face from bruises, dacryocystitis, etc.—




8.

torum.

10,

II.

I2.

Acidi borici

. - - -i

FORMUL.E.

Aquae menthze piperita:

Vini opii

+++++

Hydrarygri bichloridi
Aquee camphors,
Aquee destillatae

Beneficial in catarrhal ophthalmia and in all 1nﬂammatmn5 w1t]1 puru-
lent discharges.

Acidi borici , ,

Hydrargyri blchlr:;ndt

Aquze camphore,
Aqua destillate

Of frequent use as a cleansing and antiseptic wash in uphthalmm. neona-

Acidi boriei ., ., . :
Tincturae bE“adﬂ]]ﬂ“E

Vini opii

Zinci chloridi
Aquae camphore,
Aquee destillatz

Aluminis

pulvis

Hydrargyri blﬂhlﬂ.ﬂ{ii__ ap
Eserinze sulphatis

Vini opii

Aquze cam phérs:
Aquee destillatze

As a lotion in gonorrheeal nphthalmla

Zinci chloridi , , . .
(Quininee h}'dmchluratls :
Eserine sulphatis ,

Vini opii

- o* M

Aquze camphore,
Aqueae destillate

Aquz chlorine 1
Excellent in all purulent mﬂammatmr:s

FMJ

-

aa |

: . aa
In ophthalmia neonatorum with marked cedema c:-!‘ 1I:u: Iln:is

Useful in gonorrheeal ophthalmia wuh a membranous ﬂEpGSlt

ey
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. . gr. xij
. 3]

A
. 8L 4y

i M

. gr. xv]j
. 8. 75

e L

. gr..xi)
= 3

e BNEAY

. 3. M.

3 gl‘. XX
S 3‘33
iy
- 31

. 3ij. M.

. gr.iv
« L. X

x RL

- 30

. Zij. M.

= iv.
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13.  Atropineesulphatis . . . ;. LW L LG e g iy
Aquee destillates = L e . 31 M.

This strength is sufficient to give full m}rdrmals -.'md paralysus of the
accommodation. Its use t. d. is often enough to produce this effect in the
most stubborn cases, Persistently used it sometimes brin-‘rs on atropia
irritation, and when continued mydriasis is desired, gr. j to 3Fiij is a suffi-
ciently strong solution. If pupillary dilatation is all that is desired gr, %
to 3.

14. Atrvopinee-aulphabis:: o o i Vb et hpenn it P Tﬁﬁ

Aque destillate | | | | : . 3]s
S16.—One drop in each eye, each nlghl or all:Emate nlghts

This weak solution has for us proved very successful in quieting irrita-
tive and spasmodic activity of the ciliary muscle, especially during ** the
period of adaptation’ immediately succeeding the first use of spectacles.

I5. Homatropinz hydrobromatis . . . . . . . . . . . grij
P
Aquee destillate | . . . R EET < R 1

Several instillations during the hﬂlll' precedmg thf: refrattmn tests will
generally procure the desired paralysis of accommodation. Its chief ad-
vantage over atropia in refraction is, that its effect usually passes off within
twenty-four hours, whilst atropia requires a week or ten days. Hyoscyamia
and duboisia are used comparatively infrequently as mydriatics.

16. Daturinge sulphatis: ... . . o 5 5 2l b ms et i BT iv
Aque destillate , . . . g . %j. M.

Useful instead of atropia in case ul' mathers numng hahes ancl when
atropia causes conjunctival irritation.

BT, Beeninee sulpbatiss . s of, e mLh L. . gr. ij-iv
Aquee destillatee |, . . . . . 3 M

The best myotic. Of service in mydnasis an::l paralyzed a.ccnmmc:da-
tion, but especially useful in acute glaucoma, though not always certain to
reduce the intraocular tension,

18, Pilocarpinze hydrochloratis . . . . . . . . . . . . BT i
Aque destillate oo iernis - it gendeil el S b Zi- M.
_ Serviceable in ulcers of the cornea.
19. Cocainze hydrochloratis . . . . . o s e e ke XXX
Aquee dagtillabe’. . 5 ¥ st i e S . Sk M.

To relieve pain in iritis, cyclitis, and hyper:esthesm ﬂf lhe retma, and to
produce local anzesthesia for surgical operations on the eye.




FORMUL/E. 15

20. By dravgyri oxidiflaviis "o 0 oo it aeeiai gr. 3=
Enpuentitpetralebalbie, R S S S8 s Rt B ML
Ft. ungt.
For blepharitis.
‘21, Hydeargyrioxidi flavi, . . . . . ..o gr. j
Unguenti petrolei albi . . = | : e g &)
Olei morthuze | | | . P R L e TR
D16 ol A P e T s 2 e e b el T

For blepharitis.

22. Unguenti boroglyceridi.
For blepharitis.

2. AEropinm SNIpHRHS Lo vt s B S e gr. ¢
Hydraropricoxtdi flavia o oiics 8 SR oSS gr. 58
Olei morrhuze |, | | e B e o R E e
Unguenti-petrolei SN S8 26 FEtEhir gt B o 3i
Olei rose , | . e SR S el

For ulcers of the cornea, keratitis, etc,

24. Eserinee sulphatis: oo o Sl o et gr. j
1 e T S i S i L git. Xxx
Morphinze sulphatis | | e SGe i N oy
Unguenti petrolei albi . ., . s Elbeliem ..

DIEE pdall R e ol P :'].'5' M_

For strumous ulcers of the cornea.

25. Quininze hydrochloratis , . . | pRERS) B) Cor i
Hydrargyri chloridi corrosivi , . . = = G ST e
Daturinze sulphatis , . . | 0w L A Bi0T, 3
Sleiimorrlinse: oo 5 20 FR L . Br. Xxx
Hnguentipetralet.albiss: 5 F s RS s B .

For granular lids with pannus.

26. Unguenti hydrargyri.

For temporal inunctions, where speedy mercurialization is desired.
(Lancline used as the base.)

27, Aluminis exsiccati , , , . . . | | - S G OO S M oy D
Atropine sulphatis , , ., . . S T O
Unguenti boroglyceridi , . . , . .~ Wik M,

For trachoma with pannus.’

(4
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28. Argenti niteatis , , , . . . . o dhie raagteedl CpTw
Aguee desillates . . o Son ANENRT NG Dl g, ML

S16.—One instillation daily.
Ophthalmia neonatorum,

29. Arpenti nieraiis . <. ¥ 0 5 A e e W e At
Aquee destillate |, R L BT e e P e - L T

For alternative use in trachoma,

30. Lapis divinus.
Largely used upon the palpebral granulations and cicatrices of chronic
trachoma.

3L Sulphate of copper crayons.
Serviceable in chronic trachoma, especially where there is much cica-
tricial tissue and hypertrophy of the conjunctiva.

32. Alum crayons.
In subacute granular conjunctivitis.

33 Mitigated nitrate of silver crayons.
Used for quickening indolent and perforating ulcers of the cornea, and

for granular lids.

34- Morphinze sulphatis , . . . . . . . . .o o 0. 8T ij
Olei terebinthine . . | st b ened o Qe BIL EER
Boroglyceridi (50 % 501] Iors dbaLs et BV

Ft. unguentum.

Sic.—gtt. 1 t.d.
Indolent ulcers of the cornea,

3K, Picis mineralis (black roofing pltch} TR AR %'J
Aleoholis . bgage - d : wdesamal- levscassd)
Cola et adde.
Aquee ammmmf P vl e S e L C A G TTL"-’H_]:
Glycerinae' e S e e it g
,A.qu*l: FEGHLATEY o e s, ol by Mt fo D 21D
Sig.—Lotion.

For eczema of the face and lids.
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36. Hydrargyri chloridi corrosivi .. . . . wiene ooe . . B
Fotagstfifodie s S8 e = e i e e A A
Syrupi sarsaparille et aquee destillatee |, . aa ., . | | Ziss. M.

516.—Cochleare minimum t.d.

Used as a tonic and alternating medicament in all acute and subacute
attacks of inflammation of the eyeball, where internal treatment is sug-
gested; and as a preliminary to operations upon the iris, including cata-
racts, ete.

37 Strychninee sulphatis! (7 L0 0 L Ll o oy a8
Phosphori resine, 4 % (Zile) . . . . . . . . . . gr. Xij
Acidi arseniosi,
Exthacti-acomiti: 557 s b e ergi di ik b il e
Bxtracti. belladonnm®: . . oo pid sl s oe LeogEedll ' M.

Div. in pil. No. xxi.
516.—0One t. d.
For hyperzsthesia of the retina, pain or neuralgia in the eyeballs,

38. To the preceding add—

Zindiivalerianatisd s [ ot sateliond i dme i . gr. XXX
Quinineisulphatis, 20 ool b b i SR aRE.

For hyperasthesia of the retina found in general neurasthenia,

39. Infusion of Jequirity for granular lids is prepared by macerating
three parts of the pulverized seeds in 500 parts of cold water
for 24 hours, and adding 500 parts of boiling water. Cool and
filter.
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CLINICAL HINTS AND MAXIMS.

Cultivate a habit of close and accurate observation of the eye. The sue-
cessful ophthalmologist often suspects or bases diagnoses upon a perception
of subtle and delicate differences in the external appearance of an eye that
he would have difficulty in explaining or showing to another.

The eye is proverbially recognized as the organ most perfectly express-
ing the affections and character of the mind behind it; it is, doubtless, as
reliable an indicator of corporeal pathological condition, were we only keen
enough to read the signs,

There can be no accurate and exhaustive diagnosis of refractive error
without the use of a mydriatic.

There can be no accurate and exhaustive diagnosis of refractive errors
by the ophthalmoscope alone.

You cannot prescribe spectacles by rules, few or thousands. Every case
is “ peculiar.”

Asthenopia is a labor grievance, either a strike for fewer hours of work
a day, or a demand for better tools.

Eye-strain causes more headache than all other causes combined.

If in all cases of frontal headache, the physician would first send his
patient to the oculist before trying other remedies, he would save very
many people years of suffering.

Myopia is a disease of civilization, and may be said to be caused by the
belief that to read a newspaper (to be told what other people see) is of
more value than to see for one’s self.

Astigmatism is an invisible and elusive imp of mischief, requiring much
keenness and patience to hunt him down. His hiding place is the ciliary
muscle; his disguise, amblyopia. He hates atropia as his father was said
to hate holy water.

The optician should stand in the same relation to the ophthalmic physi-
cian as the druggist to the general physician. The one should be as much
forbidden by law to prescribe spectacles as the other medicines.

Itinerant spectacle venders or opticians should, under no circumstances,
be allowed to adjust glasses for children, or for persons under twenty-fve
years of age.

In strabismus of the young, glasses correcting the ametropia should be
tried a long time before proceeding to tenotomy. The *spectacle ped-
dler ” is a less dangerous person than the tenotomaniac.

It is useless to do a tenotomy without correcting the ametropia.

Intellectual amblyopia, mental astigmatism, or educational strabismus
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make the cure of refractive errors that are merely ocular much more
difficult.

Let your expression of prognosis be indefinite rather than too precise,
doubtful rather than too hopeful.

Asepsis and antisepsis are as necessary in ophthalmic as in any surgery.

Cleanse the hands and nails thoroughly after touching a diseased eye.

All purulent discharges from the eye are contagious, and contagious con-
junctivitis may exist without any noticeable purulency.

Never use atropia in the eyes of people over forty years of age.

Atropia has too frequently been used with utter neglect of discrimina-
tion and of judgment. It should not be forgotten that though of immense
service to us, it can cure neither color-blindness, nor distichiasis, nor several
other ailments. “ A house is a gude thing, but nicht to ride o’ the riggin’
ol

It is not * simple conjunctivitis” if, unsuspected by you, a foreign body
is lodged between the palpebral and ocular conjunctival folds.

A large part of the blindness of the world is caused by ophthalmia neo-
natorum, which is both preventable and curable, if some one were not at
fault.

The obstetrician who fails to drop a solution of silver nitrate (or other
germicide) in the eyes of every new-born infant should be deprived of his
diploma,

If you have a case of “muddy ** or « rusty " iris, instil atropia at once,
and especially if associated with any ciliary congestion.

Rainbow rings about a lightis a premonitory symptom of glaucoma, In
such cases eserine, not atropia, is indicated.

Enucleate a hopelessly blind eye, unless the remaining one be in a like

. condition.

It is a saying that every good ophthalmic surgeon must spoil a hatful of
eyes before becoming a successful operator. This is not quite true; he
must spoil, at least, a half-bushel or more—but they must all be pig's
eyes,

If an eye has been injured by an acid, wash the palpebral sulci at once
with some weak alkaline solution, as carbonate of potash. If the injury was
an alkali, as lime, use a weak acid solution—vinegar and water, for example.
Follow this with a few drops of pure vegetable oil, and exclude the air.

“ Tactus eruditus "—the sine gua non of ophthalmic success,
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ACCDM MODATION, 16, 18, 35, 53,
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Adaptation, period of, 49, 156
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Amblyopia, 68, 69, 116, 160

Ametropia, 18, 20

Ametropia model, 18

Anatomy of the eye, g

Angles of incidence and refraction, 11

Aniridia, g5

Anisometropia, 5o, 51
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Aphakia, 35, 104
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Argyll-Robertson pupil, 58

Artificial eye, 145

Artificial ripening of cataract, 102

Asthenopia, 67, 160

Astigmatism, 18, 39, 160

Atomic vibrations, 10, 11

Atrophy of optic nerve, 118
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Blindness, 113, 161
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Coloboma of the iris, gg
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Dianoux's operation, 120
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Direct method, 26
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Entropion, 77, 127
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R point, 18

A
F Field of vision, 71
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Farster's plan for artificial ripening, 10z
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Leucomata, g1, 139

Light, and light rays, g, 10

Listing, reduced eye of, 15

Locomotor ataxia, 8
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Upacities of vitreous, 105
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Thomson, Prof,, ametrometers, 31, 43

Thrombosis of retinal artery, 113

Tobacco amblyopia, 6g, 71, 116

Trachoma, 33, 84
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and Practice of Medicine, and on Practical Medicine and Medical
Diagnosis, in the Extra-Academical School of Medicine, Edin-
burgh ; Assistant Physician, Edinburgh Royal Infirmary. Large
8vo, Cloth, pp. xvi, 783, Price 2bs, Illustrated with 226 Wood
Engravings, and 68 pages of Lithograph Plates, exhibiting 91
Figures—317 Tllustrations in all, (1884.)

INTRACRANIAL TUMOURS. By Byrom Bramwerr, M.D.,
F.R.C.P.Ed., Lecturer on the Principles and Practice of Medicine
in the Extra-Academical School of Medicine, Edinburgh ; Assis-
tant Physician to the Edinburgh Royal Infirmary. 8vo, Cloth,
pp. xvi,, 270, with 116 Tllustrations, Price 14s, (1888.)

THE TREATMENT of PLEURISY and EMPYEMA. By
ByroM Bramwerr, M.D., F.R.C.P.Ed., F.R.S.E., Lecturer on the
Principles and Practice of Medicine in the Extra-Academical
School of Medicine ; Assistant Physician to the Edinburgh Royal
Infirmary. 8vo, Cloth, pp. viii., 72, with 4 Illustrations. Price
Js. 6d. (1889.)

ATLAS of the DISEASES of the SKIN, ¥ A Sermes op
ILLUsTRATIONS FROM ORIGINAL DRAWINGS WITH DEScrRIPTIVE
LETTERPRESS. By H. RabCLFyE CROCKER, M.D., F.R.C.P,,
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Physician to the Department for Diseases of the Skin, Universi ty
College Hospital ; Physician to the FKast London Hospital for
Children ; Examiner in Medicine at Apothecaries’ Hall, London.
In Press, to be issued in Fasciculi at intervals of Two Months.

+ " T '
% & Oubseribers’ Names can now be Received,

STUDIES in CLINICAL MEDICINE. A RECORD OF SOME
OF THE MORE INTERESTING CASES OBSERVED, AND OF SOME OF THE
REMARKS MADE, AT THE AvUTHOR'S OUT-PATIENT CLINIC IN THE
EpinurcH Rovan INFIRMARY. By Byrom Bramwern, M.D.,
F.R.C.P.Ed., Assistant Physician to the Edinburgh Royal Infir-
mary ; Lecturer on the Principles and Practice of Medicine in the
Extra-Academical School of Medicine, Edinburgh, In One Hand-
some Volume, Crown 4to, Cloth, bevelled boards, pp. xii., 344,
illustrated with numerous Wood Engravings and full-page Litho-
graph Plates, some Coloured, Price 12s. 6d., nett. (1890.)

DISEASES and INJURIES of the EAR: THEIR PREVENTION
AND CurE. By CaHarnes Hexry Burxerr, A.M., M.D., Aural
Surgeon to the Presbyterian Hospital ; one of the Consulting
Aurists to the Pennsylvania Institution for the Deaf and Dumb ;
Lecturer on Otology, Women’s Medical College of Pennsylvania,
in Philadelphia. Crown 8vo, Cloth, pp. 154, with 5 Illustrations,
Price 4s. 6d. (1889.)

SUPPURATION and SEPTIC DISEASES. TureE Lgc-
TURES DELIVERED AT THE RovArL COLLEGE OF SURGEONS OF
Excraxn. By W. Warsox Cueyxg, M.B., F.R.C.8., Hunterian
Professor ; Surgeon to King's College Hospital ; Examiner in
Surgery at Edinburgh University. 8vo, Cloth, pp. xii., 102, with
4 Tllustrations, Price 5s. (1889.)

GEOGRAPHICAL PATHOLOGY. Ax INQUIRY INTO THE
GEOGRAPHICAL DISTRIBUTION OF INFECTIVE AND Crimario Dis-
EAsEs. By Axprew Davipsox, M.D., F.R.C.P.Ed., late Visiting
and Superintending Surgeon, Civil Hospital ; Professor of Chem-
istry, Royal College, Mauritins. In Press, large 8vo, Illustrated
with Maps and Charts.
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THE “COMPEND” SERIES.

A Series of Handbooks to assist Students preparing for Eraminations.

COMFPEND of HUMAN ANATOMY, INCLUDING THE ANATOMY
oF THE VIscERA. By Samuer O. L. Porter, M.A., M.D., Cooper
Medical College, San Francisco. Fourth Hdition, revised and
enlarged, Crown 8vo, Cloth, pp. 233, with 117 Illustrations. Price
4s, 6d.

COMPEND of the PRACTICE of MEDICINE. By DanNeL
E. Hucues, M.D., late Demonstrator of Clinical Medicine in the
Jefferson Medical College of Philadelphia. Fourth Edition, re-
vised and enlarged, Crown 8vo, Cloth, pp. 328. Price Ts. 6d.

COMPEND of OBSTETRICS. By Hesey G. Laxnis, A.M.,
M.D., late Professor of Obstetrics and Diseases of Women in
Starling Medical College. Third Edition, thoroughly revised,
enlarged, and improved, Crown 8vo, Cloth, pp. 210, with 91
Tllustrations, Price 4s, 6d,

COMPEND of HUMAN PHYSIOLOGY. By ALserr P.
BRrUBAKER, A.M., M.D., Demonstrator of Physiology in Jefferson
Medical College. Fourth Edition, thoroughly revised, Crown 8vo,
Cloth, pp. 174, with 16 Illustrations and a Table of Physiological
Constants. Price 4s, 6d.

COMPEND of SURGERY. By Orvitte Horwrrz, B.S., M.D.,
Chief of the Outdoor Surgical Department, Jefferson Medieal
College Hospital. Fourth Edition, revised, Crown 8vo, Cloth, pp.
118, with 17 Illustrations. Price 4s, 6d.

COMPEND of the DISEASES of the EYE, 1xcLuniNG REFRAC-
TION AND SURGICAL OPERaTIONS. By L. Wesster Fox, M.D.,
Ophthalmic Surgeon to-the Germantown Hospital, and GEoReE
M. Gourn, M.D. Second Edition, thoroughly revised, Crown 8va,
Cloth, pp. 164, with 71 Illugtrations. Price 4s. 6d.,

COMPEND of GYNZAZCOLOGY. By Hexry Monris, M.D,,
late Demonstrator of Obstetrics and Diseases of Women and
Children, Jefferson Medical College, Philadelphia. Crown 8vo,
Cloth, pp. 178, with 45 Illustrations. Price 4s. 6d.
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COMPEND of DISEASES of CHILDREN. By Marcus P,
Harrierp, A.M., M.D., Professor of Diseases of Children, Chicago

Medical College. Crown 8vo, Cloth, pp. 186, with Coloured Plate,
Price 4s, 6d,

COMPEND of EQUINE ANATOMY and PHYSIOLOGY.
By Wittiax R. Bariou, M.D., Professor of Equine Anatomy,
New York College of Veterinary Surgeons, Crown 8vo, Cloth,
pp. 205, with 29 Tllustrations. Price 4s, 6d.

COMPEND of DENTAL PATHOLOGY and DENTAL
MEDICINE. By Geo. W. Wagrrex, D.D.S., Clinical Chief,
Pennsylvania College of Dental Surgery. Crown 8vo, Cloth, pp.
109, Tllustrations. Price 4s, 6d.

CYCLOPZAEDIA of the DISEASES of CHILDREN, MEenicar
AND SURGICAL. The Articles written especially for the Work by
American, British, and Canadian Authors. Edited by Joux M.
Kraring, M.D. In 8 Vols. Royal 8vo, of about 500 pages each,
Ilustrated with Wood Engravings in the Text, and numerous
full-page Plates. Price 12s. 6d. per Volume nett, Carriage Free.

o & Detailed Progpectus on application.

SYNOPSIS of CHEMISTRY, IvorcaNic axp Orcaxie. To
Assisr STUDENTS PREPARING FOoR Examivations. By Thos. W.
Drixgwarer, F.C.8., Lecturer on Chemistry in the Edinburgh
School of Medicine. Foolscap 8vo, Cloth, pp. viil, 153, inter-
leaved with plain paper, Price 4s, (15882,)

EXAMINATION QUESTIONS, Ser ror THE PROFESSIONAL
ExaMINATIONS I¥ EDINBURGH UNIVERSITY DURING THE PAST TEN
YEARS, SELECTED FROM THE CALENDARS. By W, Ramsay SwiTh,
B.Sc., Demonstrator of Anatomy, Edinburgh School of Medicine,
Minto House ; late Senior Assistant to the Professor of Natural
History, University of Edinburgh.

NATURAL HisToRY, arranged and annotated, Price 1s.
Boraxy, arranged and annotated, Price 1s. 6d.
CHEMISTRY, answered and annotated, Price 2s.
AxaToMmy, answered and annotated, Price 2s.

¥, Other Volumes to Follow.
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ON THE GEOGRAPHICAL DISTRIBUTION OF SOME
TROPICAL DISEASES AND THEIR RELATION TO
PHYSICAL PHENOMENA. By R. W. Feixiy, M.D.,
F.R.S.E., F.R.G.S,, Lecturer on Diseases of the Tropics and
Climatology, School of Medicine, Edinburgh. 8vo, Cloth, pp. 54,
illustrated with 16 Coloured Maps, Price 5s. (1889.)

HYPNOTISM: Or, PSYCHO-THERAPEUTICS. By R.
W. Ferkix, M.D., F.R.S.E., Lecturer on Diseases of the Tropies
and Climatology, School of Medicine, Edinburgh. 8vo, Cloth,
pp. 84, Price 3s. 6d. (1890.)

PHYSICAL DIAGNOSIS: A GuipE To METHODS OF CLINICAL
InvesTIGATION. By G. A. GiesoN, M.D. D.Sc., F.R.C.P.Ebn.,
Lecturer on the Principles and Practice of Medicine in the Edin-
burgh Medical School; Examiner on Medicine and Clinical
Medicine in the University of Glasgow ; and WiLniam RussgLr,
M.D., F.R.C.P.Ep., Pathologist to the Royal Infirmary of Edin-
burgh ; Lecturer on Pathology and Morbid Anatomy in the
Edinburgh Medical School. Crown 8vo, Cloth, pp. xvi., 376,
with 101 Illustrations, some Coloured, Price 10s. 6d. (1890.)

(Pentland’s Students’ Manuals.

HYDATID DISEASE IN ITS CLINICAL ASPECTS.
By James GraHam, M.A., M.D., late Demonstrator of Anatomy,
Sydney University ; Medical Superintendent, Prince Alfred
Hospital, Sydney. 8vo, pp. xvi,, 204, with 34 full-page Coloured
Plates, Price 16s. (1891.)

A TEXT-BOOK OF PRACTICAL THERAPEUTICS,
wiTH EspeciAL REFERENCE TO THE APPLICATION OF REMEDIAL
MEASURES TO DISEASE AND THEIR EMPLOYMENT UPON A RATIONAL
Basis. By Hopart AMorr Harg, M.D. (Univ. of Pa.), B.Sc.
Clinical Professor of the Diseases of Children and Demonstrator
of Therapeutics in the University of Pennsylvania ; Physician to
St. Agnes’s Hospital and to the Medical Dispensary of the
Children’s Hospital. TLarge 8vo, Cloth, pp. 624, Price 16s.
(1890.)
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HANDBOOK OF OBSTETRIC NURSING. By F. W. N,
HavrraiN, M.D, F.R.C.P.Ep., Physician to the Royal Dis-
pensary ; late Clinical Assistant to Physician for Diseases of
Women, Royal Infirmary, Edinburgh ; and J. Harc FERGUSON,
M.B., F.R.C.P.Ep., Physician to the New Town Dispensary ;
late Resident Physician, Royal Maternity Hospital, Edinburgh.
Crown 8vo, Cloth, pp. xvi., 216, with Coloured Plate and 29 Wood
Engravings, Price bs. (1889.)

THE URINE AND THE COMMON POISONS, Mguo-
RANDA, CHEMICAL AND MICROSCOPICAL, FOR LABORATORY USE.
By J. W. Howraxp, M.D., Professor of Medical Chemistry and
Toxicology, Jefferson Medical College of Philadelphia. Second
Edition, Revised and Enlarged, oblong Crown 8vo, Cloth, pp. 65,
with 28 Tllustrations, Price 45. (1889.)

INTERNATIONAL CLINICS, A QUARTERLY oF CLINICAL
LecTuRES oN MEDICINE AND SURGERY, Kdited by Jorx M.
Kearing, M.D., J. P. Croziek GrirriTH, M.D., Philadelphia ;
J. MrreHELL Bruce, M.D., Davip Fixcay, M.D., London.
Volume First now ready, 8vo, Cloth, pp. viii.,, 357, illustrated

with numerous full-page Plates, Price 12s. 6d. nett.

s % Volume First containg Articles by Drs. Mimenerr Bruce (London),
JAMES Ross (Manchester), W. H. PorTER (New York), J. FixvLavsow (Glas-
gow), Frof., LooMis (New York), Prof. GAIRDNER (Glasgow), Prof. M Dox¥ELL
(Montreal), Prof. SHATTUCR (Harvard), Mr. CrristorHER HeaTH (London),
Prof. Kees (Philadelphia), Mr. J. W. Hurke (London), Prof. Parees

(Chicago), &c. &c.

PULMONARY PHTHISIS, Its ETrionocy, PATHOLOGY, AND
TreaTMENT. By Arex. James, M.D., F.R.C.P.Ep., Lecturer on
the Principles and Practice of Medicine in the School of Medicine,
Edinburgh ; Assistant Physician, Edinburgh Royal Infirmary.
8vo, Cloth, pp. xii., 285, Price 9s. (1888.)

DISEASES OF THE SKIN: A MANUAL FOR STUDENTS AND
PracriTioNers. By W. Arrany Jamieson, M.D., F.P.C.P.Ep,
Extra Physician for Diseases of the Skin, Edinburgh Royal
Infirmary ; Consulting Physician, Edinburgh City Hospital ;
Lecturer on Diseases of the Skin, School of Medicine, Edinburgh.
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Third Edition, Revised and Enlarged, 8vo, Cloth, gilt top, pp. xx.,
644, with Woodcut and 9 double-page Coloured Illustrations,

Price 21s. (1891.) : :
(Pentland’'s Medical Series, Volume First.)

BOTANY : A Coxcise MANUAL FOR STUDENTS OF MEDICINE AND
Science. By ALEXANDER JoHNsTONE, F.G.S., Lecturer on Botany,
School of Medicine, Edinburgh, Crown 8vo, Cloth, pp. xvi., 260,
with 164 Illustrations and a Series of Floral Diagrams, Price 6s.

(1891.)
(Pentland’s Students’ Manuals.)

THE TECHNIC OF LING'S SYSTEM OF MANUAL
TREATMENT, as APPLICABLE TO SURGERY AND MEDICINE.
By Arvip KEeLLGREN, M.D. (Edin.). 8vo, Cloth, pp. xii., 170,
illustrated with 79 Engravings, Price 8s. 6d. (1890.)

THE ESSENTIALS of MEDICAL ANATOMY. By H. R.
Kexwoop, M.B.,, C.M., L.R.C.P.(Lond.) 12mo, Cloth, pp. 52,
Price 2s, (1889.)

THE REFRACTION and ACCOMMODATION of the EYE,
AND THEIR ANOMALIES. By E. Laxporr, M.D., Professor of
Ophthalmology, Paris, Translated under the Author’s Super-
vision by C, M. CuLVER, M.A., M.D., formerly Clinical Assistant
to the Author; Member of the Albany Institute, Albany, N.Y.
Large 8vo, Cloth, pp. xvi, 600, with 147 Tllustrations, some
Coloured, Price 30s. (1886.)

THE PARASITES of MAN, axD THE DISEASES WHICH PROCEED
FROM THEM. A TexT-BoOK FOR STUDENTS AND PRACTITIONERS.
By Rupoir Levckawrt, Professor of Zoology and Comparativ
Anatomy in the University of Leipsic, Translated from the
German, with the Co-operation of the Author, by WitLian E.
Hoyre, M.A. (Oxon.), M.R.C.S., F.R.S.E. Curator of the
Museums, Owens College, Manchester. NATURAL HISTORY oF
PARASITES IN GENERAL—SYSTEMATIC ACCOUNT OF THE PARASITES
INFESTING MAN—PRrOT0Z0A — CEsTona.  Large 8vo, Cloth, PP
xxviil, 772, Illustrated with 404 Engravings, Price 31s. 6d.
(1886.)
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PRACTICAL SURGERY., MEMORANDA ¥oR THE USE oF
STUpDENTS. By W. Scorr Lane, M.D, M.R.C.S, F.R.C.8.E.,
Formerly Demonstrator of Anatomy, School of Medicine, Edin-

burgh. 12mo, Cloth, pp. viii, 136, with 19 Ilustrations, Price
3s. 6d. (1888.)

STUDENTS' POCKET MEDICAL LEXICON, GiviNe THE
Correcr PRONUNCIATION AND DEFINITION OF ALL WORDS AND
TErMS 1IN GENERAL USE IN MEDICINE AND THE COLLATERAL
ScieNces. By Eruias Loxzerey, New Edition, 18mo, Cloth, pp.
303, Price 45, (1891.)

DISEASES of the THROAT, NOSE, and EAR. By P.
M‘Bripg, M.D., ¥.R.C.P.Ed., Lecturer on the Diseases of the Ear
and Throat, Edinburgh School of Medicine ; Aural Surgeon and
Laryngologist, Royal Infirmary, Edinburgh ; Surgeon, Edinburgh
Kar and Throat Dispensary. Nearly Ready, 8vo, pp. xx., 624,
with Coloured Illustrations from Original Drawings, (1891.)

Pentland’s Medieal Series, Volume Third.

REGIONAL ANATOMY ¥ 1rs RELATION TO MEDICINE AND
SURGERY, By GrorGE M‘CrLELLaN, M.D., Lecturer on Deseriptive
and Regional Anatomy at the Pennsylvania School of Anatomy ;
Professor of Anatomy at the Pennsylvania Academy of the Fine
Arts ; Member of the Academy of Natural Sciences, College of
Physicians, &e., of Philadelphia. In Press, in Two Hand=some Vol-
umes, large 4to, Illustrated with 100 full-page facsimile Chromo-
lithographic Plates, reproduced from Photographs taken by the
Author of his own Dissections, expressly designed and prepared

for this work, and coloured by him after nature.

ATLAS of VENEREAL DISEASES. A SEgries oF ILLUSTRA-
TIONS FROM ORIGINAL PAINTINGS, WITH DESCRIPTIONS OF THE
VARIED LESIONS, THEIR DIFFERENTIAL D1aeN0sI1S AND TREATMENT.
By P. H. Macraggx, M.D., F.R.C.8.E., Surgeon, Edinburgh Royal
Infirmary ; Formerly Surgeon in Charge of the Lock Wards,
Edinburgh Royal Infirmary; Examiner in the Royal College of
Surgeons, Edinburgh. In One Handsome Royal 4to Volume, Extra
Cloth, Price 63s. nett.
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DOCTOR and PATIENT. ByS. Wemr MircueLr, M.D., LL.D.,
President of the College of Physicians, Philadelphia. Second
Edition, Crown 8vo, Cloth, pp. 178, Price 6s. (1888.)

THE DISTRIBUTION AND DURATION OF VIS
CERAL NEW GROWTHS. Bemwve THE BraDSHAWE LECTURE
DELIVERED BEFORE THE RovarL COLLEGE OoF PHYSICIANS oF LONDON,
oy Aveusr 19, 1889. By NormaN Mook, M.D., F.R.C.P.,
Assistant Physician and Lecturer on Pathological Anatomy to St.
Bartholomew's Hospital, and Warden of its College ; Assessor to
the Regius Professor of Physic in the University of Cambridge.
Crown 8vo, Cloth, pp. 56, Price 2s. 6d. (1889.)

PRESCRIBING and TREATMENT 1y THE DISEASES OF
INvaANTS AND CHILDREN. By Pump E. Muskerr, L.R.C.P. &
S.Ed., late Surgeon to the Sydney Hospital ; formerly Senior
Resident Mediecal Officer, Sydney Hospital. Nearly Ready, 18mo,
in Flexible Leather binding for the pocket, pp. xvi., 296, Price
6s. 6d. (1891.)

LEAD POISONING, Acure axp CHroNic. BEING THE GOUL-
STONIAN LECTURES DELIVERED AT THE Rovar COLLEGE OF
Prysiorans, By TromAs Oviver, M.D., F.R.C.P., Physician,
Royal Infirmary, Newcastle-on-Tyne ;: Professor of Physiology,
University of Durham ; Honorary P]lys‘fcia,u, Newcastle-on-Tyne
Dispensary and Industrial Schools. Svo, pp. xii, 121, with
Coloured Illustrations, Price 10s. 6d. (1891.)

THE SCIENCE and ART of OBSTETRICS. By THEO-
PHILUS PARVIN, M.D., LL.D., Professor of Obstetrics and Diseases
of Women and Children in Jefferson Medical College, Phila-
delphia, and one of the Obstetricians to the Philadelphia Hospital,
Second Edition, thoroughly revised, large 8vo, Cloth, pp. 701,

with 214 Wood Engravings, and a Coloured Plate, Price 18s.
(1891.)

PULMONARY TUBERCULOSIS, Emonocicar axp THERA-
PEUTIC. BASED ON AN EXPERIMENTAL INVESTIGATION. By R. W.

Paiie, M.A., M.D., F.R.C.P.Ed., Assistant Physician to the
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Royal Infirmary ; Physician to the Vietoria Dispensary for Con-
sumption and Diseases of the Chest; Lecturer on the Practice of
Medicine, School of Medicine, Edinburgh. 8vo, Cloth, pp. vi., 55,
Price 3s. 6d. (1891.)

KOCH'S NEW TREATMENT of TUBERCULOSIS. By
R. W. Puiure, MLA,, M.D., F.R.C.P.Ed., Assistant Physician to
the Royal Infirmary, Edinburgh; Physician to the Vietoria
Dispensary for Consumption and Diseases of the Chest ; Lecturer
on the Practice of Medicine, Edinburgh School of Medicine. 8vo,
Sewed, pp. 36, Price 1s. (1891.)

PRACTICAL LESSONS IN NURSING:

A New Series of Handbooks.
Now ready, Crown 8vo, Cloth, each 4s, 6d.

THE NURSING and CARE of the NERVOUS and the
INSANE. By CHaries K. Miuts, M.D., Professor of Diseases
of the Mind and Nervous System in the Philadelphia Polyclinic
and College for Graduates in Medicine ; Lecturer on Mental
Diseases in the University of Pennsylvania.

MATERNITY, INFANCY, CHILDHOOD: HyGIENE OF
PREGNANCY ; NURsSING AND WEANING oF INrFaNTS ; THE CARE
oF CHILDREN IN HEALTH AND Disease. Adapted especially to
the use of Mothers or those intrusted with the bringing up of
Infants and Children, and Training Schools for Nurses, as an aid
to the teaching of the Nursing of Women and Children. By
Joun M. Kearivg, M.D., Lecturer on the Diseases of Women
and Children, Philadelphia Hospital.

OUTLINES for the MANAGEMENT of DIET: Or, THE
RecuratTion oF Foop To THE REQUIREMENTS OF HEALTH AND
rHE TREATMENT OF Disgasg. By E. T. Bruen, M.D., Assistant
Professor of Physical Diagnosis, University of Pennsylvania ; one
of the Physicians to the Philadelphia and University Hospitals.

FEVER NURSING. DESIGNED FOR THE USE OF PROFESSIONAL
AND OTHER NURSES, AND ESPECIALLY A8 A TEXT-BOOK FOR INURSES
1% TraNING. Including Fever Nursing in General. Scarlet
Fever. Enteric or Typhoid Fever. Pneumonia and Rheumatism.
By J. C. WiLsox, M.D., Visiting Physician to the Philadelphia
Hospital and to the Hospital'of the Jefferson College.
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REFERENCE HANDBOOK of the MEDICAL SCIENCES
EMBRACING THE ENTIRE RANGE OF SCIENTIFIC AND PRACTICAL
MEDICINE AND ALLIED SCIENCES BY VARIous WrRiTERs, Edited
by AuserT H. Buck, BM.D., New York City. In Eight very
. handsome Volumes, Imperial 8vo, Cloth, of about 800 pages each,
illustrated with Engravings and Coloured Plates. Price per
Volume, 255, Carriage free. (1889-90,)

THE CAUSES and TREATMENT of ABORTION. By
Rosert R. RExTouL, M.D., M.R.C.S., Fellow of the Obstetrical
Society, London. With an Introduetion by Lawsowx Tarr,
F.R.C.S. 8vo, Cloth, pp, xvi.,, 271, with Coloured Plates and
35 Engravings, Price 10s. 6d. (1889.)

SURGICAL BACTERIOLOGY. By NicHoLas Sexw, M.D,
Pu.D., Professor of Principles of Surgery and Surgical Pathology,
Rush Medical College, Chicago. Large 8vo, Cloth, pp. 270,
illustrated with 13 Plates, mostly Coloured, Price 9s. (1889.)

REPORTS from the LABORATORY of the ROYAL COL-
LEGE OF PHYSICIANS, EDINBURGH. Edited by J.
Barry Tukg, M.D., G. Sime WoopHEAD, M.D., and D. Nozr
Paroxn, M.D.

Vorume First, 8vo, Cloth, pp. 212, with 23 full-page Plates,
and 19 Engravings, Price Ts. 6d. nett.

Vorume Secoxn, 8ve, Cloth, pp. xiv., 280, with 43 full-page
Plates, consisting of Lithographs, Chromo-Lithographs, and
Micro-Photographs, Price 10s. 6d, nett.

Vorume THIRD, 8vo, Cloth, pp. xii,, 304, with 11 Plates and
Folding Charts, Price 9s. nett.

DISEASES of the MOUTH, THROAT, and NOSE, includ-
ing RHINOSCOPY AND METHODS OF LOCAL TREATMENT, By
Puiip ScuecH, M.D., Lecturer in the University of Munich.
Translated by R. H. Braikie, M.D.,, FR.S.E., formerly Surgeon,
Edinburgh Ear and Throat Dispensary ; late Clinical Assistant,
Ear and Throat Department, Royal Infirmary, Edinburgh. 8vo,
Cloth, pp. xii., 302, with 5 Wood Engravings, Price 9s. (1 886.)
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ELEMENTS of PHARMACOLOGY. By Dr. OswaLp
SCHMIEDEBERG, Professor of Pharmacology, and Director of the

Pharmacological Institute, University of Strasburg. Translated
under the Author's supervision by THomas Dixsox, M.B., Lec-
turer on Materia Medica in the University of Sydney, N8, W,
8vo, Cloth, pp. xi1., 223, with 7 Illustrations, Price 9s. (1887.)

MANUAL of CLINICAL DIAGNOSIS. By Dr. Orro SEIFERT,
Privat Docent in Wurzburg; and Dr. FrienricH MuLLer,
Assistent Der IT. Med. Klinik in Berlin. Third Edition, revised
and corrected. Translated with the permission of the Authors
by WirLiam B. CaxrieLp, A.M., M.D., Chief of Clinic for Throat
and Chest, University of Maryland. Crown 8vo, Cloth, pp. xii.,
173, with 60 Illustrations, Price 5s. (1887.)

ON THE NATURAL and ARTIFICIAL FEEDING and
CARE OF INFANTS. By Joux Service, L.R.C.S. & P., Ed.,
Author of Life and Recollections of Doctor Duguid of Kilwinning.
Crown 8vo, Cloth, pp. xii., 67, Price 2s. (1890.)

SURGICAL ANATOMY. A Maxvar ror StupExts. By A.
MARMADUKE SHEILD, M.B. (Cantab.), F.R.C.S., Senior Assistant
Surgeon, Aural Surgeon and Teacher of Operative Surgery,
Charing Cross Hospital. Crown 8vo, Cloth, pp. xvi., 212, Price
6s. (1891.) Pentland’s Students’ Manuals.

ILLUSTRATIONS of ZOOLOGY, INVERTEBRATES AND VERTE-
, BRATES. By Winnian Ramsay SsirH, B.Se., Demonstrator of
Anatomy, Edinburgh School of Medicine, Minto House; late
Senior Assistant to the Professor of Natural History, University

of Edinburgh; and J. STEwArT NorweLL, B.Se. Crown 4to,
extra Cloth, gilt top, with 70 Plates exhibiting over 400 Figures,

Price 12s. 6d. (1889.) .

DISEASES of the DIGESTIVE ORGANS in INFANTS
AND CHILDREN. WirE CHAPTERS ON THE INVESTIGATION OF
DISEASE AND ON THE GENERAL MANAGEMENT OF CHILDREN. By
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Louis Srarr, M.D., late Clinical Professor of Diseases of Children
i the Hospital of the University of Pennsylvania ; Physician to
the Children's Hospital, Philadelphia. Second Edition, Post 8vo,
Cloth, pp. 396, with Illustrations, Price 10s.

A PRACTICAL GUIDE to MEAT INSPECTION. By
Tromas WarLey, M.R.C.V.8,, Principal of the Edinburgh Royal
(Dick’s) Veterinary College ; Professor of Veterinary Medicine
and Surgery. In Press, Second Edition, Post 8vo, pp. xii., 210,
with 46 Coloured Illustrations. (1891.)

OUTLINES of ZOOLOGY. By J. Arraur THOMSON, M.A,,
Lecturer on Zoology, School of Medicine, Edinburgh. In Press,
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